
DOCUMENT RESUME

ED 048 462 VT 012 451

TITLE Longitudinal Evaluation Study of Five Manpower
Training Programs: Investigation of the Study Sample
Design.

INSTITUTION Operations Research, Inc., Silver Spring, Md.
SPONS AGENCY Cffice of Economic Opportunity, Washington, D.C.

Office of Planning, Research, and Evaluation.
PUB DATE 30 Jun 69
NOTE 149p.

EDRS PRICE
DESCRIPTORS

EDRS Price MF-$0.65 HC -$6.58
Cost Effectiveness, Employment, Evaluation Methods,
*Evaluation Techniques, *Federal Programs, Income,
Longitudinal Studies, *Manpower Development,
Participant Characteristics, *Program Evaluation,
*Research Design, Research Methodology

ABSTRACT
This report develops the sample design for

evaluating five Federal manpower programs in terms of their effects
upon trainees' incomes. The study involves a large 10-city sample of
trainees in Job Corps, Neighborhood Youth Corps, Job Opportunities in
the Business Sector, and Manpower and Developmet Act Institutional
Training Programs (New Careers was originally included, but later
deleted because of its lack of similarity to the other programs).
After interviews and tests at the beginning of training, the enrollee
will be followed through training and for 12 months afterward. A
control group will be interviewed at the same intervals. This report
describes the sample design and estimates the necessary sample size
for given levels cf training. (Author/BB)



---
A Subsidiary of Leasco Systems & Research Corporation

a,e, P.V.V?



CO
1s
O
LAI

OP -4,RATIONS RESEARCH, bac.
SILVER SPRING, MARYLAND

1001TUDRIAL EVALUATION STUDY OF FIVE

MAWOVI? ?TAMING PR0 O2ANIS:

EIVESTICATION OF THE STUDY

S ALINE D,,FESIGH

30 June 1969

U.S. DEPARTMENT OF HEALTH, EDUCATION
& WELFARE

OFFICE OF EDUCATION
THIS DOCUMENT HAS BEEN REPRODUCED
EXACTLY AS RECEIVED FROM THE PERSON OR
ORGANIZATION ORIGINATING IT. POINTS OF
VIEW OR OPINIONS STATED DO NOT NECES
SARILY REPRESENT OFFICIAL OFFICE OF EDU
CATION POSITION OR POLICY.

Proprrod (gotta 0E0 Contract Ho. B99-4783
for tho Offico of Ecomonlic Opportunity

and tho U. 5. Doportmant of Labor

Washington, D. C.

2



ACKNOWLEDGEMENT

This investigation was aided by a large number of
individuals in OEO and DOL. Advice and assis-
tance was freely given by staffs of the programs to
be evaluated in the study. Special tabulations of
program data were furnished by the Office of Man-
power Management Data Systems, DOL. Particu-
lar acknowledgement is due Mrs. Lillian Regelson
and Gilmore P. Wheeler of the Division of Research
Planning, Programming,and Evaluation, OEO; and
Stan D. Markuson, Dr. William Tash, and Mrs.
Gail Osborne of the Office of Evaluation Studies,
Manpower Administration, DOL.

3



SUMMARY

PURPOSE

1. . The purpose of this report is to document the analyses carried out for
the design of a sample for the longitudinal evaluation study of five major U.S.
Government mane ower training programs for the Office of Economic Opportunity
(0E0) and the D partment of Labor (DOL).

SCOPE

2. The general design of the longitudinal evaluation study may be de-
scribed as follows. A set of areas will be selected and, within these,longi-
tudinal data will be collected on enrollees in the programs of interest and on
a group of selected individuals who are not program enrollees, which will
serve as a control group. Ancillary data concerning the selected areas that
are relevant for the study analyses will also be collected. The manpower
training programs considered are:

a. job Opportunities in the Business Sector
(JOBS Contract component)

b. job Corps

c. Manpower Development and Training Act
(MDTA -Institutional component)

d. Neighborhood Youth Corps (NYC - Out-of-
School component)

e. New Careers (NC).

Program enrollees will be interviewed:
a. At the time of their enrollment to obtain detailed

information about their background and character-
istics (pre-program interview)
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b. At the time of leaving the program, either by
completion of their training or by dropping out
(post-program interview)

c. Thereafter, at times:
1. 3 months after leaving the program
2. 9 months after leaving the program

3. 18 months after leaving the. program

to collect data on their' subsequent employment
experience and income..

The study will also collect relevant data on the kind, extent, and quality of
training and other services enrollees receive. Individuals in the control group
will be interviewed at corresponding points in time.
3. This report covers the selection of a set of study areas and a prelim-
inary discussion of the sampling of program enrollees and matching control cases
to be followed in the study within the selected areas.

APPROACH

4. 0E0 and DOT, had established preliminary specifications for a study
sample of 10 areas and 10,000 study persons , and had requested recommenda-
tions from the study group as to the adequacy of these specifications. This
request was a major focus of the work summarized in this report.
5. The approach followed in the investigation was to:

a. Establish a reasonably efficient sample design, con-
sidering the majorand possibly conflictingobjec-
tives of the study, within the OEO-DOL specifications.

b. Develop rough guides as to sampling errors to be ex-
pected with the sample design for some major estimates
to be produced by the study, as a basis for review of the
adequacy of the initial specifications and possible de-
sirable revisions.

6. The type of design investigated may be described in a general way as
a two-stage sample, the two stages being:

a. A sample of areas
b. Within each of the selected areas, a sample of enrollees

from each of the study programs and a sample of matching
control cases.

The details of the design to be determined are:
a. The definition of the universe of areas to be sampled

for the study
iv
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b. The method of selection of the areas
c. The numbers of program enrollees to be selected and

the method of selection
d. The specific definition of the control populations for

the study, within the general recommendation made to
OEO and DOL by LS&R that the control cases be samples
of the program target populations

e. The numbers of control cases to be selected and the
method of selection

f. The estimation techniques to be used for preparing
estimates from the study data, for purposes of develop-
ing estimates of sampling errors.

7. The analyses were carried out with a view to programmatic uses of the
data to come from the study, rather than just a benefit-cost analysis for the
particular enrollees in the programs at the time of the study. Programmatic uses
of the data are considered to primarily require estimates of program impacts, and
of the sampling errors of such estimates, rather than tests of significance.

FINDINGS

Preliminary OEO-DOT., Specifications

8. The preliminary specifications for the study sample established by OEO
and DOL can be expected to provide estimates and analyses within programmat-
ically useful limits of sampling error for four programs:

Job Corps
JOBS (Contract)
MDTA (Inst.)
NYC (0/S).

The criterion of programmatically useful sampling errors adopted in this report
is that the uncertainty in estimated post-program changes in annual earnings
be within $300-$400. Put another way, there should be high assurance that
if changes of this order of magnitude exist. they will be detected statistically
in the study. It is considered that changes on the order of $50-$100 a year
are of questionable significance either for program planning or for potential
program enrollees. Moreover, there is not sufficient accuracy in techniques
for measuring total annual income to feel much confidence in differences on
the order of $50-$100 a year.

Speculated Sampling Errors of Major Estimates

9. Post - Program Changes in Income. Estimates of sampling errors to be
expected in estimating post-program changes in average annual income per pro-
gram enrollee, compared with their controls, were constructed using data from



earlier evaluation studies made available by 0E0 and DOL. Because of the
limitations in the available data, these estimates of expected sampling errors
are referred to in the report as "speculated sampling errors." Despite the
qualifications and uncertainties that are attached to the speculated sampling
errors, it is felt that they provide a reasonable indication of the level of sam-
pling errors to be expected in independent estimates from the study. An illus-
trative summary of the results of the sampling error analysis is given in the
following tabulation for estimates of post-program change in average annual
earnings for all enrollees in a given program compared with their controls.

If the average
annual earnings
per control
case is

The chances are about 2 out of 3 that the difference
between the estimated change and the change in
annual earnings derived from a study based on all
enrollees in the program would be less than

Estimated change
for study areas

National projection of
change to all areas

$ 500
$1,000
$2,000

$ 40-$ 50
$ 65-$ 75
$110-$115 .

$ 60-$ 75
$110-$110
$150-$160

The chances are about 19 in 20 that the difference between the change estimated
from the study sample and that which would be found from a study of all enrollees
would be less than twice the limits given in this tabulation. In Section III of
this report a more detailed analysis of the speculated sampling errors for esti-
mates of post-program changes in earnings by age-sex-race group, and for esti-
mated benefit-cost ratios, is presented. Also presented are estimates of true.
changes in post-program earnings for which the odds (or probability) that the
change would be detected statistically in the study are suitably high.

10. Benefit-Cost Ratios. It is speculated that the sampling errors of bene-
fit-cost ratios estimated from the study might be as high as 10 to 20 percent
for ratios estimated for the study areas, and 15 to 25 percent for national pro-
jections of ratios to all areas, under some combination of benefits and costs.
11. Although the speculated sampling errors appear to be high compared to
the specifications for precision ordinarily met in survey studies, it is suggested
that they are useful for purposes of the study analysis. For example, a 20 per-
cent sampling error in observed benefit-cost ratios would have the implications
summarized in the following tabulation.
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If the observed benefit-
cost ratio is

The chances are about 2 out of 3 that the
difference between the observed ratio and .

the benefit-cost ratio from a study of all
program enrollees would be less than

1

2
5

10

0,2
0.4
1.0
2.0

The uncertainty due to sampling which is illustrated by this tabulation is re-
latively small compared to that arising from other sources of uncertainty which
affect the estimated benefit-cost ratios. Among such factors which affect the
level of an estimated benefit-cost ratio are the assumptions as to the patterns
of benefits to be projected for time periods not directly observed, the length of
the time horizon over which benefits are projected, and the choice of an ap-
propriate rate for discounting future benefits,

RECOMMENDATIONS FOR SAMPLE DESIGN

Program Coverage

12 . It is recommended that the New Careers program be dropped from the
study or be budgeted separately. The area distribution of New Careers is mark-
edly different than that of the other programs. To include it without separate
budgeting, and correspondingly reduce the sample size for the other programs,
would increase the sampling errors of estimates and analyses for the other pro-
grams without providing estimates for New Careers on a basis comparable to
those for the other programs. If the New Careers program is budgeted separately,
some additional areas should be selected for the study to strengthen the estimates
and analyses for New Careers. Also, a longer initial period for accumulating
the desired sample of enrollees should be planned for than in the case of the
other programs.

Universe of Study Areas

13. It is recommended that the universe of areas from which the study areas
will be selected be taken as the Labor Market Areas corresponding to SMSAs of
500,000 or more population in 1960 with central city of 250,000 or more. This
universe includes 43 of the 46 JOBS citie in conterminous U.S. The JOBS cities
not included are El Paso, Omaha, and Tulsa. Excluded outside conterminous
U.S. are Honolulu and three JOBS cities in Puerto Rico.. The establishing of a
universe of study areas for sampling helps clarify the universe for which statis-
tically-based inferences from the study will be possible; and the universe for
which, since it was not sampled, inference will depend on subject-matter ex-
pertise. From the definition of the universe of study areas, it is clear that the
study will be an urban, not rural, one. Such rural places as may be represented
in the study sample will be of the type found in the SMSAs of large cities.

vii
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Sample of. Areas

14. It is recommended that the 10 areas in which the study will be conduc-
ted be selected as a probability sample. Since individuals will be designated
for the study on enrollment, as they are referred by the programs, the fact that
they are the subjects of evaluation will be known to program staffs. This fact
could be reflected in special selection and/or treatment of enrollees. If favor-
able outcomes for enrollees are observed in a probability sample of areas, the
inference is that what was accomplished in the study areas can be accomplished
elsewhere. If the study areas were chosen subjectively it would be difficult to
disprove the argument that this inference should not be drawn.
15. A recommended design for the sampling of areas is described. The de-
sign is intended to be reasonably efficient for the various study objectives and
programs.

Sample of Individuals

16. It is recommended that the initial sample of individuals to be included
in the study consist of 7,500 program enrollees and 3,500 control cases, to be
allocated equally by program group and by area to the extent feasible. The cost
of this sample of 11,000 individuals is believed to be equivalent to that inten-
ded under the preliminary OEO-DOL specification for 10,000 individuals to be
included in the study. It would provide a total initial sample of 1,250 enrollees
in each of the Job Corps and NYC (0/S) programs, and in each of the two age
groups (under 22, and 22 and over) of the JOBS and MDTA (Inst.) programs; and
1,750 control cases for each of the two age groups. The larger size of the con-
trol groups relative to the program groups is to provide for attrition of the con-
trol sample when individuals selected as controls enroll in programs, as they
are expected to over the life of the study. If the avoidable sample attrition is
held to 20 percent over the life of the study, this would provide a final sample
of 1,000 individuals per group for the analysis. This sample allocation canbe
expected to permit estimates of post-program changes in average annual earnings
per enrollee, and benefit-cost ratios, within programmatically useful limits of
sampling error.
17. . It is recommended that the sample of enrollees for each program be
Allocated equally among the four race-sex groups to the extent feasible. This
allocation is intended to provide estin ates of post-program changes in average
annual earnings per enrollee by race-sex group within useful limits of sampling
error for each, as well as to provide a basis for further analyses of the impacts
of program components and the factors in success or failure for each of the age-
sex groups. From the data available for analysis on this point, it appears that
an allocation of the sample by race and sex proportional to the mix of program
enrollees that might be encountered during the study sampling period would be
likely to provide poor estimates for whites and, to a lesser extent, for females.
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Sampling of Program Enrollees and Control Cases

1 8 . Sampling Approach. The study, being based on a sample of enrollees
entering the programs during a particular period of time (and a matching sample
of control cases) is, in fact,a study of a particular cohort. Generalization to
other populations and different program designs depends upon subject matter ex-
pertise to the extent to which the processes studied are not stationary or stable.
Such generalization is aided by careful specification and description of the study
cohort itself, so that differences between the cohort and other populations of in-
terest can be adequately understood.
19. It is recommended that the program enrollees and control cases for the
study be selected as probability samples. In the report,some preliminary com-
ments are made on the principles to be followed in sampling of program enrollees
and control cases in the study. It is recommended that the study sampling be
extended over as long a time period as feasible. This enlarges the size of the
cohort, and helps avoid the possibility of being forced to accept an undesirable
distribution of enrollees by characteristics.
20. Some Issues for Decision. Several issues for decision are identified
in the report:

a. Programs enroll some individuals who would be
ineligible under a strict application of program
criteria. It is tentatively proposed to select the
enrollee sample only from those individuals who
meet program eligibility criteria. This is subject
to review after the New York City pretest.

b. Questions have been raised as to whether the
enrollee population to be sampled for the study
should be restricted, for example by excluding
older or disabled persons. These are to be re-
solved by consideration of the benefits for the
study to be gained by the restrictions.

c. It is tentatively proposed in each study area, to
sample program activities over the entire SMSA.
This is subject to review on the basis of the ex-
pected impact on program costs.

Some Opportunities in the Research Design

21. The limitations of the sample design are, first of all, inherent in the
research design itself and the fact that the study will be based on observation
rather than experimentation. Some opportunities in the research design for
strengthening the study data and the span of inference from the study if funds
are available are identified in the report.

ix
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I. INTRODUCTION

OBJECTIVE

1 .1 The objective of this report is to document the analyses carded out
for the design of a sample for the longitudinal evaluation study of five major
U.S. Government manpower training programs for the Office of Economic
Opportunity (CEO) and the Department of Labor (IDOL) .

SCOPE

1.2 Thy general design of the longitudinal evaluation study may be de-
scribed as follows. A set of areas will be selected and, within these, longi-
tudinal data will be collected on enrollees in the programs of interest and on
a group of selected individuals who are not program enrollees, which will
serve as a control group. Ancillary data concerning the selected areas that
are relevant for the study analyses will also be collected.
1 .3 The. manpower training programs included in the study are:

a. job Opportunities in the Business Sector
(JOBS-Contract component)

b. Job Corps

c. Manpower Development and Training Act
(MDTA-Institutional component)

d. Neighborhood Youth Corps (NYC-Out-
of-School component)

e. New Careers (NC).

1
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Program enrollees will be interviewed:
a. At the time of their enrollment to obtain detailed

information about their background and character-
istics (pre-program interview)

b. At the time of leaving the program, either by
completion of their training or by dropping out
(post-program interview)

c. Thereafter, at times:
1. 3 months after leaving the program
2. 9 months after leaving the program

3. 18 months after leaving the program
to collect data on their subsequent employ-
ment experience and income.

The study will also collect relevant data on the kind, extent, and quality of
training and other services enrollees receive. Individuals in the control group
will be interviewed at corresponding points in time.

1..4 This report covers the selection of a set of study areas and a pre-
liminary discussion of the sampling of program enrollees and matching control
cases to be followed in the study within the selected areas.

APPROACH

1.5 0E0 and DOL had established preliminary specifications for a study
sample of 10 areas and 10,000 study persons , and had requested recommenda-
tions from the study group as ,to the adequacy of these specifications. This
request was a major focus of the work summarized in this report.
1.6 The approach followed was to:

a. Establish a reasonably efficient sample design, con-
sidering the majorand possibly conflictingobjec-
tives of the study, within the OEO-DOL specifications.

. Develop rough guides as to sampling errors to be eX-
pected with the sample design for some major estimates
to be produced by the study, as a basis for review of the
adequacy of the initial specifications and possible re-
visions desirable.

1.7 The type of design investigated may be described in a general way as
a two-stage sample, the two stages being:

a. A sample of areas
b. Within each of the selected areas, a sample of enrollees

from each of the study programs and a sample of matching
control cases.

2
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The details of the design to be determined are:

a. The definition of the universe of areas to be sampled
for the study

b. The method of selection of the areas
c. The numbers of program enrollees to be selected and

the method of selection

d. The specific definition of the control populations for
the study, within the general recommendation made to
0E0 and DOL by LS&R that the control cases be samples
of 'the program target populations

e. The numbers of control cases to be selected and the
method of selection

f. The estimation techniques to be used for preparing
estimates from the study data, for purposes of develop-
ing estimates of sampling errors.

LIMITATIONS

1 . 8 The limitations of the sample design are, first of all, those inherent
in the research design itself. A theoretically ideal research design does not
seem to be definable in the sense that the potential target populations, program
operations, and area environments to which it would be desirable to generalize
the study findings are not well-defined. Even treating all of these as well-
defined and even finite populations, generalization to combinations of popula-
tions, programs, and environments not sampled must necessarily have a large
component of subject-matter expertise and judgment.
1 .9 Even for the sampled universe, a theoretically ideal research design
does not seem to be achievable given the administrative constraints on the
introduction of randomization in the study design posed by the ongoing pro-
grams. In an idealized research design, both the program enrollees and the
control cases with which they are compared to evaluate program impacts should
represent probability samples of the same populations. Some kind of random
selection of individuals in the target populations of the programs to be enrolled
in the programs and serve as the enrollee sample would then be required. Since
this is not possible, the study will be based on observation rather than experi-
mentation. Finally, on the enrollee side, the identity of the program enrollees in
the study will be known to program staffs. On the control group side, it will
not be possible to prevent control cases from enrolling in programs as the study
continues.
1.10 Within these limitations, the effort in the sample design is to create
as firm a statistical base as possible for the analysis and interpretation of
the findings to come from the study. However, the depth to which it was
feasible to carry the investigation is limited by the availability of relevant

3
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data. It is exceedingly fortunate that 0E0 was able to arrange access for the
study to data from a national study of jol: Corps terminees, and DOL to data
from a national study of NYC out-of-school terminees. However, even with
these data, it is necessary to also depend in part on informed judgment and
speculation to develop a recommended design.

ORGANIZATION OF REPORT

1 .11 In Section IL the proposed universe of study areas is defined. The
development of a proposed sample design is described in Section III, and
estimates are given for sampling errors expected for estimating post-program
earnings of program participants and for program-control and program-program
comparisons in the study, Section IV describes a 10-area sample for the
study. The sampling of program enrollees and controls within selected areas
is discussed in Section V. Some opportunities in the research design open to
the study over time are noted in Section VI. The conclusions and recommen-
dations from the investigation are summarized in Section VII. Detailed sup-
porting material appears in Appendices A through F.

4
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II. THE UNIVERSE OF AREAS FOR THE STUDY

INTRODUCTION

2.1 The establishing of a universe of study areas for sampling clarifies the
universe for which statistically-based inferences from the study will be oossible
and the universe for which, since it was not sampled, inference will depend on
subject-matter expertise. In this section of the report,a definition of the universe
of areas is proposed for the study.

DEFINITION OF "AREA" FOR THE STUDY

2.2 Because of the area - related, nature of manpower problems and effective
solutions for them, the United States is viewed as the sum of its component areas.
Specifically, the achievements and benefits of the manpower training programs
will be the sum of the achievements and benefits area by area, the programs
in each area being adapted to local needs and conditions. Definitions for such
areas should reflect the geographic domain of program units and the socio-
political units with which they interact. Carrying this a step further, it seems
reasonable to define the smallest area unit in terms of a combination of the
concepts of "labor market," as defined by the Department of Labor (DOL) and
political units. These areas are the first-stage sampling units of the study.

POTENTIAL UNIVERSE OF STUDY AREAS

Large Urban Areas and Associated Labor Markets
2.3 Again,because of the area-related nature of the study problem, it is
desirable to be able to compare the five programs covered by the study within
identical areas to the extent feasible. Since the JOBS program had been opera-
ting in only 50 cities, these were taken as the starting point for defining the

5
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study universe. Review of these cities showed that all were over 250,000 in
population in 1960. This confirms that the study will relate to large urban
areas and their associated labor markets.
Further Analysis of Potential Universe

2.4 Further review was then carried out to characterize the nature of these
cities as a universe of potential areas for the study. First, the JOBS program
cities include Honolulu, and this was excluded from the study on the a priori
ground that the cost of operating the study there, if it were selected, could not
be justified. 1/ The remaining 49 cities were then compared with the 77 urban
centers other than Honolulu in which DOL manpower programs were active as
of February 1969.1/ The 49 JOBS cities are located in 46 Standard Metropolitan
Statistical Areas (SMSAs). The 77 DOL urban centers are located in 69 SMSAs,
except for Gainesville, Ga. (1960 population 16,523) and Eagle Pass, Tex. (1960
population 12,094) which are not located in SMSAs. A cross-tabulation of the
SMSAs in which the 49 JOBS cities and 75 DOL urban centers are located, by
size of central city and size of SMSA; is gil-en in Table 1. 3/
2.5 Table 1 shows that cities of 250,000 or more population in 1960 are
associated primarily with SMSAs of over 500,000 population. Only 4 of these
47 cities are associated with SMSAs of 250,000 to 500,000 population in 1960:
El Paso (Tex.), Omaha (Neb.), Tulsa (Okla.), and Wichita (Kans.). El Paso,
Omaha,. and Tulsa are all both JOBS cities and DOL urban centers; Wichita is
neither.

2.6 Table 2 shows that these cities and their SMSAs account for about 92 per-
cent of all Federal funds authorized for the four study DOL manpower programs
as of February 1969, and about 83 percent of the funds (including CEP funding)
authorized for all DOL manpower programs. In terms of funds authorized for
urban places, the corresponding coverage is 95 percent for the four study DOL
manpower programs and 90 percent for all DOL manpower programs. Table 3
shows the distribution of positions in the four study manpower programs directly
authorized under programs funds for DOL urban centers as of February 1969. As
expected, this distribution shows concentration in the JOBS cities similar to that
of funds authorized.
2.7 Enrollment in the four study programs can be financed through CEP funding
as well as direct program funding. Statistics on enrolment through both sources
of funding are available only for current enrollment in active projects. Table 4
shows the distribution of this enrollment as of February 1969, by program and
funding source. Again, the distribution shows high concentration in the JOBS

11 See Appendix A for a list of the 50 JOBS cities.
U.S. Department of Labor, Manpower Administration, Status Report of. Projects
Active as of February 1969, 23 April 1969 (Processed).

3/ SMSAs are substantially the same as DOL's Labor Market Area (LMAs) and make
a convenient geographic unit for whichstatistical data can be readily obtained.
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cities. It may also be observed that, apart from New Careers, CEPs are not
a major source of funds in the study programs. For JOBS cities, enrollment
through CEPs as a percent of total current enrollment is as follows:

Program Percent

MDTA (Institutional) 8.4
JOBS
NYC (Out-of-School) 10.6
New Careers 71.4

2.8 Statistics are not currently available as to the numbers of Job Corps
enrollees who enrolled from a JOBS city or SMSA, or returned to one after termi-
nation in the program. 21/Therefore, the Job Corps has not been included in the
preceding analysis. Some speculation suggests that on the order of 30,000 Job
Corps enrollments a year may be associated with JOBS cities or their SMSAs
This would be a programmatically significant number.

RECOMMENDED UNIVERSE OF STUDY AREAS

2.9 The conclusion drawn from this review is that the cities of 250,000 or
more population in 1960 and their SMSAs constitute a programmatically useful
universe of potential areas for study. The JOBS cities are a very close approxi-
mation to this universe. A question may be raised, however, as to the inclusion
of cities of 250,000 or more which were located in SMSAs of under 500,000
population in the U.S. From the point of view of a programmatically oriented
study, therefore, it appears inefficient to include them in the reference universe.
Accordingly, it is recommended that the reference universe be defined as the
Labor Market Areas corresponding to the 43 SMSAs of 500,000 or more population
with central city of 250,000 or more population in 1960. The central city of
each of these SMSAs was both a DOL urban center with projects active as of
February 1969 and a JOBS city, the SMSA containing additional program cities
in some cases.

4/ The Job Corps is undertaking the task of providing some data on these
points for the study. These data will be incorporated in the study docu-
mentation when they are available.
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TABLE 2
PEDERAL'FUNDS AUTHORIZED FOR ACTIVE PROTEC

FOUR STUDY PROGRAMS, BY TYPE or P.

All DOL Manpower Programs (Millions of Dollars)?/

Program
Region -

Total,
AllAll

Centers

JOBS Cities

Other
DOL

Urban
Centers

DOL
Rural

Centers

In SMSAs
of 500,000

or More
Population
in 1960

In SMSAs
of Under
500,000

Population
in 1960

I. 53.6 24.4 29.2 _
II. 158.8 153.7 5.1

III. 143.5 111.2 6.2 26.1
IV. 81.6 41.5 20.0 20.1
V. 185.1 166.6 7.3 11.2

VI. 88.3 66.4 5.1 10.7 6.1
VII. 54.6 4.1.7 4.0 3.7 5.2

VIII. 165.6 155.3 6.9 3.4

Total, all .

regions 931.1 760.8 9.1 89.1 72.1

Percent 100.0 81.7 1.0 9.6 7.7

U.S. Department of Labor, Manpower Administration, Status Report of P

2-/See Appendix A for list of manpower programs.

3 /MDTA Institutional component, JOBS-Contract component, Neighborhc
New Careers.

4/See Appendix A for definition of Program Regions.
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TABLE 2
VI: PROJECTS IN ALL IDOL MANPOWER PROGRAMS ,AND FOR
TYPE Of' PROGRAM AREA, AS OF FEBRUARY 1969Y.

Four Study DOL Manpower Programs (Millions of Dollars)V

DOL
Rural

Centers

JOBS Cities

Other
DOL
Urban
Centers

DOL
Rural

Centers

Total,
All

Centers

In SMSAs
of 500,000
or More

Population
in 3.960

In SMSAs
of Under
500,000

Population
in 1960

20.8
104.4
.66.7
32.0

103.8
38.5
21.7
86.2

13.3
102.5
58.3
21.0

100.3
33.9
19.4
83.9

7.5
1.9
1.6
5.5
1.8
1.5
0.2
1.2

26.1
20.1
11.2
6.1
5.2
3.4

6.8
5.5
1.7
0.9
0.7
1.1

2.2
1.4

72.1 474.1 432.6 3.6 21.2 16.7

7.7 100.0 91.2. 0.8 4.5 3.5

Report of Projects Active as of Fobruary 1969, 23 April 1969.

Neighborhood Youth Corps-Out-of-School component, and

9



TABLE 3
POSITIONS AUTHORIZED FOR DOL URBAN CEN

PROGRAMS, BY PROGRAM AND TYPE OF PROC

Type of
Program Area

MDTA
Institutional Component

j.,
Contrac

Number Percent Number ;

JOBS cities:
In SMSAs of 500,000 or more
population in 1960

In SMSAs of under 500,000
population in 1960

72,740

675

91.4

0.9

71,9

4

Total 73,415 92.3 72,.4:

Other DOL urban centers 6,096 7.7

Total, all DOL urban centers 79 , 511 100.0 72,4

Percent of all authorized positions
as of February 1969 97.0

* U.S. Department of Labor, Manpower Administration, Status Report of Projects
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TABLE 3
[,)11 DOL URBAN CENTERS IN FOUR STUDY MANPOWER
AND TYPE OF PROGRAM AREA, AS OF FEBRUARY 1969*

nt
fOBS

Contract Component

Percent

Neighborhood
Oat-of-School

Number

Youth Corps
Component

Percent

New Careers

Number Percentit Number

71,926

483

99.3

0.7

17,432

312

86.4

1.6

2,582 96.4

72,409 100.0 17,744 88.0 2,582 96.4

2,420 12.0 97 3.6

72,409 100.0 20,164 100.0 2,679 100.0

100 90.5 96.4

Report of Projects Active as of Februery_1969, 23 April 1969.
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TABLE
ENROLLMENT IN DOL URBAN CENTERS IN

BY PROGRAM AND TYPE OF PROD

Funding
Source
and

Program

Number of Enrollees

Total,
All

Centers

JOBS Cities

Other
DOL

Urban
Centers

DO
Rur,

Cent

1

In SMSAs
of 500,000

or .More
Population
in 1960

In SMSAs
of Under
500,000

Population
in 1960

S

MDTA (Institutional)
JOBS
NYC(Out-of-School)
New Careers

4,445

2,284
4,917

1,916

1,993
3,377

113

43
143

776

112
1,305

1,1'

Pr,,---
MDTA (Institutional)
JOBS
NYC (Out-of-School)
New Careers

25,774
15,963
21,691

1,507

21,834
15,782
16,652

1,411

336
181
503

2,345

2,346
17

1,2

2,1

MDTA (Institutional)
JOBS
NYC (Out -of- School)
New Careers

30,219
15,963
23,975
6,424

23,750
15,782
18,645
4,788

449
181
546
143

3,121

2,458
1,322

2, 8

2,3'
1

4

31



TABLE 4
NTERS IN FOUR STUDY MANPOWER PROGRAMS,
OF PROGRAM AREA, AS OF FEBRUARY 1969

Percent Distribution of Urban Enrollees
Percent

of
Current

Enroll me ; :

in
Urban
Centers;

DOL
Rural

Centers

Total,
All

Centers

JOBS Cities

Other
DOL
Urban
Centers

In SMSAs
of 500,000

or More
Population
in 1960

In SMSAs
of Under
500,000

Population
in 1960

CEP Funding
1,640 100.0

100.0
100.0

68.3-
92.8

70.0

4.0-
2.0
3.0

27.7 63.1.-
94.0
98.1

5.2
27.0

136
92

Program Funding

1,259

2,190
79

100.0
100.0
100.0
100.0

89.0
98.9
85.4
98.8

1.4

1.1

2.6

--

9.6 95.1
.100.

89.9
94.8

-
12.0
1.2

Total
2,899
---

2,326
171

100.0
100.0
100.0

100.0

86.9
98.9
86.1
76.6

1.7
1.1

2.5
2.3

11.4 90.4
100.

90.3

97.3

----

11.4
21.1

13
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III. DEVELOPMENT OF SAMPLE DESIGN

INTRODUCTION
1.13.1 The study objectives pose conflicting problems for sample design.

As reflected in the preliminary OEO-DOL specifications, major emphasis is
placed on sufficient sampling and auxiliary data collection per area to permit
area-by-area analysis. The projection of study findings to a national level
is desirable but lower in priority. The design approach followed is to choose
the method of sampling areas, but not their number, with a view to national
projections. Speculated levels of sampling error for each of the two types of
analyses with the preliminary specifications were then developed as a basis
for study recommendations.

DESIGN APPROACH

Study Objectives for Design

3.2 For developing the sample design, the major study objectives are
considered to be to:

a. Estimate the benefits and costs of the study
programs

b. Identify preferred programs and/or combinations
of components for various types of individuals
served

c. Analyze the contribution of individual components
of programs to benefits and cost

d. Identify the barriers to program effectiveness and
how they may best be treated.

1/ See Appendi. B for some bibliographic notes.
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These objectives, of course, subsume a number of questions for analysis. For
example:

1 . What program components and/or programs seem
to be most effective for target individuals having
specified characteristics?

2. What are the impacts of area-environment con-
straints (e.g., hiring practices , location of jobs
in relation to residences of target individuals) on
program effectiveness, and what program approaches
seem most effective under given constraints?

3. How can the allocation of program funds be improved?

The study is also expected to provide additional insight, based on longitudinal
observation, as to the ways in which program, area, and individual character-
istics interact to yield observed results. To provide a basis for designing the
study sample, these descriptions of the study objectives must be translated
into specific estimates and/or analyses to be produced in the study.

Study Estimates for Design
3.3 A wide variety of analyses will be carried out in the study. To help
put these in perspective, it is useful to consider what might be an idealized
set of analyses. From a programmatic point of view, decisions that might be
made with the help of the study analyses implicitly involve a prediction as to
the impact that the program changes will have on the target populations in-
volved. From this point of view, therefore, one idealized set of study anal-
yses would be to permit program planners and administrator; ito estimate the
benefit and cost implications of possible program changes4/ Such changes
may be broadly classified by type of change as follows.

Type of Program Change Relevant Study Objective

a
1 . Change in level of program

funding, no other change
2. Change in composition of ,

program enrollee population/
target population b

3. Redesign of program/components,
other than change in funding or
target population. c,d

?ThisThis corresponds to the definition of program effect in an analysis of variance
model if the absence of interaction between factors is not assumed. That is,
a weighted average over all classes, the weights being the sizes of the classes
in the target population.

16

34



To the extent to which decisions may be taken with regard to an individual
program, only estimates for that program are needed; for shifts between pro-
grams, estimates of the differences between programs are needed. Thus, a
series of estimates might be envisioned for each program showing benefits
and costs for its target population and subgroups of that population, and for
that of possible alternative programs. Such estimates of impact would be of
interest, also or components of the programs. Finally, it would be of inter-
est to develop an estimate of the overall benefits and costs that might follow
with an "optimum" program mix; i.e., if the program and program components
found to be best in the study for different population groups were combined in
a single hypothetical program.
3 . 4 The sizes and composition of the program target populations by area
are not known sufficiently well to serve as the basis for such estimates. 2/ A
useful approximation, depending upon the bias of the programs in attracting
and/or selecting participants from other target populations, is to make these
estimates with references to the population consisting of current program par-
ticipants. The alternative of computing measures of benefits and costs just
for the sample of program participants and controls observed in the study should
be carried out, but represents too narrow an analysis for program planning and
evaluationand, consequently, for a design objective. That is one is in-
terested not only in averages per person, but also in how many persons may
be involved.

Implications of Study Objectives for Design
3.5 The fact that measures of program impact are a major interest in the
study, and that it would be desirable to project these to a national setting, if
feasible,has several implications for the sample design. First, the study areas
should not be a selection of special case studies as might be justified in an
exploratory study of program methodology. They should, however, reflect a
range of area environment and program techniques. This point of view was re-
flected in a set of criteria suggested by DOL for use in selecting the study
areas. Second, the use of probability sampling techniques at each level of
sampling rather than judgmental or uncontrolled selection seems desirable.
This approach provides conditions necessary for valid application of the tools
of statistical inference and hypothesis testing. It is especially attractive
since preliminary speculation suggests that national projections can be made
from the study within limits of sampling error useful for benefit-cost analysis.
Perhaps more important, however, it helps to avoid criticisms of bias, con-
scious or otherwise, in the selection of study areas, projects and individuals.
This can be pointed up by the reference to the basic research design of the
study. Since enrollees are to be interviewed on enrollment, the fact that they
are the subjects of evaluation will be known to program staffs. This could

3/The sample of the program target populations to obtain the control group for
the study will provide estimates of the size and composition of the target
populations, but these estimates are not likely to be sufficiently reliable by
area.
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be reflected in special selection and/or treatment of enrollees. Some explicit
check on this may be possible from data on prior experience of the program, and
on the target population. Regardless of this, if favorable outcomes for enrollees
are observed in a probability sample of areas, the inference is that what was
accomplished in the study areas can be accomplished elsewhere. On the other
hand, if the study areas were chosen subjectively, it would be difficult to dis-
prove the argument that this inference should not be drawn. The use of prob-
ability sampling is not a panacea for the complex problems of interpreting the
data to come from the study. Nevertheless, there seems to be little ground for
introducing additional uncertainties by the use of subjective methods of selec-
tion.
Estimation Approaches

3 . 6 Detailed estimates of the type directed to study objectives (c) and (d),
and to some extent objective (b), are most efficiently derived from analysis
approaches such as the use of regression equations which build in a model
structure with corresponding reductions in sample size requirements compared
with an approach of making independent estimates for each analysis group of
interest. For example, estimates of average post-program earnings per enrollee
for each of four race-sex groups can be derived from a regression equation with
dummy variates for race and sex with a sample of enrollees only three-fourths
as large as would be required to make independent estimates for each group
with the same sampling errors.47 Greater efficiencies are achieved when more
factors are involved.
3 . 7 Such approaches depend on the applicability of the model assumed.V
Thus, the result just cited for estimates by race-sex group depends on the as-
sumption that program impacts by race and by sex are additive; i.e., there is
no interaction between the two factors. If such interaction exists, no improve-
ment in statistical efficiency is achieved by the regression approach By def-
inition, no interaction between race and sex would mean that the differences
in average earnings between males and females would be the same for each of
the two race groups, and between races would be the same for each of the two
sex groups. The available evidence indicated that this was not likely to be
the case, and that interaction would exist.
3 . 8 A number of earlier evaluation studies were reviewed to obtain some
evidence as to the efficiencies which might be achieved by the use of complex
estimation techniques within race-sex-age groups. Because of the lack of de-
tailed data in the study reports, it was only possible to reach a general con-
clusion that regression equations based on as many as 30 variables including
race, sex,and age would not be likely to reduce the variance of a variable such
as post-program earnings by as much as a half. If applied to make estimates
by race, sex, and age group, the gain for each such estimate would presumably
be much smaller.

1/See Appendix C.

-5-/Certain analyses planned for the study will use cluster analysis techniques
which are non-parametric. A typical analysis of this type would be to identify
characteristics of enrollees who appear to benefit most from a given program
or program component.
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Design Approach

3.9 In the light of these considerations,' it was concluded that the study
sample should be designed to provide independent estimates of program impact
for the race-sex-age groups outlined. More detailed analysesaimed at
assessing the impact and psychological characteristics of enrollees, and the
demographic, socio-economic constraintswould be based on techniques such
as regression and cluster analysis. The depth of analysis feasible would then
depend on the structural relationships found to exist.
3.10 Accordingly, the investigation focused on the problem of estimating
the benefits of each program for its enrollee population and differences in bene-
fits between programs for enrollees representing matched target populations.
Defining benefits for this purpose as post - program changes in annual earnings,
it is sufficient to consider annual earnings itself. The types of estimates by
program considered are illustrated in Table 5, and program comparisons in
Table 6.

DESIGN INVESTIGATION

Approach

3.11 The major objective of the investigation at this point was to establish
a reasonably efficient sampling of areas and rough estimates of expected sam-
pling errors. In a two-stage design, the sampling at both stages enters simul-
taneously into the optimization of the design. On the other hand, it was not
possible when the analysis was carried out to be very specific as to a 'within-area
sample design that would be operationally feasible; nor were data available to
develop estimates of the variance parameters associated with design features
that might be considered. In the absence of such knowledge, an optimum de-
sign can only be approximated on the basis of some general considerations. To
obtain some insight as to an optimum design, a general line of argument based
on a simplified design-concept was therefore explored. The results were then
reviewed with regard to the potential impact of different assumptions on the
conclusions as to the sampling of areas and the speculated levels of sampling
error.
3.12 Since the critical questions concerning the sampling of areas are those
of the number of areas to be selected and the probabilities of selection, these
were considered first. The motivation for giving some areas a higher chance of
selection than others in a study such as this is that they contribute dispropor-
tionately to statistics of interest, or have such special significance that one
wishes to be certain to include them for other reasons. A number of possible
measures come to mind as being suitable for use as a basis for arriving at
area selection probabilities, but on which no information is available. One
such measure on which information is available is size of area, i.e., number
of training opportunities authorized. This is the measure used in the sample
design investigation.
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ILLUSTRATION OF PROGRAM

Age Group
and Type of
Enrollee

EstImE

Program
ob Corps
Control Change Program

LOBS
Control

All ages

All enrollees

White
Non-white

Male
Female

White
Male
Female

Non-white
Male
Female

X*

X

X

X

X

X
X

X

X

X

X

X

x
X

Change

*X indicates an estimate.

38



TABLE 5
)ROGRAM ESTIMATES OR SAMPLE DESIGN ANALYSTS

Estimated Post-Program Annual Income

IvilDTA(Inst
Control Change

NYC (Out-of-
Progr, in

School)
Control Change

New
Program

Careers
Control ChangeChange Program

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

.
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Age Group
and Type of
Enrollee

Est

job Corn
ControlPro grain

1-013S

Change Program Control

Under 22'

All enrollees
**

X

lArhite X

Non-white X

Male X

Female X

1.11hite
Male X

Female X

Non-white
Male X

Female X

*Up to 10 percent of participants may be under 22, but
this is not a large program group.

**X indicates an estimate.



TABLE 5 (Cont)

timated Post-program Annual Income

I\EY II'A thst

Control
NYC(Out-of-Sc

Program Control
loon
Change

New
Program

Careers*
Control Change:Mange Program Change

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X
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TABLE

Age Group
and Type of
Enrollee

Estim

'job Corps
Program Control Change

jOBS
Program Control Change

22 and over

All enrollees

White
Non-white

Male
Female

White
Male
Female

Non-white
Male
Female

X*

*X indicates an estimate.

42



TABLE 5 (Cont)

Estimated Post-Program Annual Income

MDTA(Inst) NYC(Olt-of-School) New Careers
ange Program Control Change Program Control Change Program Control Change

X

X

X

X

t

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X
X

X
X

X

X
X

X

X

X

X

X

X

X

X

X

X
X

X

X

X

X
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TABLE 6
ILLUSTRATION OF PROGRAM COMPARISONS FOR

SAMPLE DESIGN ANALYSIS

Age Group of
Enrollees Programs Compared

All .age s

Under 22

22 and over

TOBS, MDTA (Inst)

job Corps, JOBS, MDTA (Inst),
NYC (Out-of-School)

JOBS, MDTA (Inst) , New Careers

27
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3A3 Consider a sample design in which a sample of areas is sampled with
the probability of selection allowed to vary by area, and a sample of enrollees
within area. For arriving at an optimum design, the total cost available for
the study is assumed to be fixed, rather than the preliminary OL'O-DOL specifi-
cations. The criterion of an optimum design is minimum sampling error for a
fixed total cost. The optimization of the sample design then consists in
determining values for the numbers of areas, selection probabilities, and num-
bers of enrollees to be sampled such that the sampling variance of some esti-
mate (estimates) of interest is minimized subject to a given fixed total cost.
The results of this optimization, if in a general form, provide guidance as to
the number of areas to be used and their selection probabilities determined so
as to improve the efficiency of the sample design.

Optimization Analysis

3.14 The sampling model used, applicable to each program, assumes that:
a. There is a fixed set of areas. The probability

of selection for areas may be varied by area as
appropriate. For simplicity it is assumed that
the areas are sampled independently with re-
placement.

b. Within each of the selected areas, a sample of
enrollees is selected from the program. It is
assumed that the sample of enrollees is the
equivalent of a simple random sample from a
large population of all such individuals. The
sample sizes within area are assumed to be
fixed. The program outcome observed for an
individual is assumed to be a fixed number.

3.15 The statistic considered for the analysis is a national projection of a
ratio such as average annual post-program earnings per enrollee or the benefit-
cost ratio for a given program. The ratio is constructed by taking the ratio of
a weighted sum of the area by area projections of the numerator variable and a
corresponding average for the denominator variable. The weights reflect the
selection probabilities. The projection factors may be arbitrary. Specifically,
denote the ratio by r, then

where

and

r

x' =

y' =

q

E
h=1
q

h=1

1

Ph

1

Ph

Nh

nh

n

28
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In these expressions,x and y denote the numerator and denominator variables,
respectively; q is the number of areas selected; P is the probability of selec-
tion of arEla h on a single draw; xh and yh are the totals of x and y, respectively,
for the sample of enrollees in area h; nh is the number of enrollees in the sample
for area h; and the ratio (Nh/nh) is the projection factor for the area. The pro-
jection say, in area h may be expressed as

Nh
xh = Nh xh

nh (3.4)

where xh is the mean per enrollee. If Nh represents the size of an assumed
population to which the sample findings are being projected, the right-hand
side of (3.4) expresses the customary method of projection used by analysts.
3.16 The costs considered for the optimization are those affected by the
sample design. It is assumed that these costs can be approximated by the
simple linear cost function

C = cl q c2q E Ph n (3.5)

where et is a unit overhead per area and c2 is a unit cost per enrollee in the
sample. The cost et would cover elements of the study such as LS&R costs
for team visits to an area to arrange for the study and the collection of data
on the area, and NORC supervisory costs. The cost c2 would cover elements
such as sampling, interviewing, and data processing per enrollee. In both
cases,the costs should be interpreted as marginal or incremental costs for an
added unit in the sample (area or enrollee).
3.17 If the sample is made self-weighting, it follows from known theory
that the selection probabilities which minimize the variance of the estimator
(3.1) subject to the fixed cost are given by

Ph Q
Ah

h=1
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where, approximately,

Ah. N2
h

6h

'1

(3.7)

and 6h is a measure of homogeneity of enrollees within an area, similar to an
intraclass correlation, with regard to the variable of interest (e.g., post-pro-
gram earnings).-6/Details are given in Appendix D. If the 6h are approximately

constant over the range of areas, as might not be unreasonable in this case, the
optimum probabilities for the sampling of areas are proportional to the Nh. Thus,
for projections to the level of annual program operations, the optimum probabili-
ties would be proportional to the size of program in terms of number of enrollees.
If the size of program is correlated with the size of the program target population
over the range of areas, this would also be the case for projections to the target
population. Alternative possibilities for the behavior of the 6 over the range of

areas can be speculated. For example if, as the size of program increases the
enrollees become more and more heterogeneous, then the 6

h
would decrease with

increasing size of program. If the 6h decrease inversely as the Nh increase, so
that the product N

h
oh is approximately constant over the range of areas, the op-

timum selection probabilities would be proportional to the square root of program
size Nh. Equal probabilities of selection would be optimum if the 6h decrease

inversely as the square of Nh' so that the product N
h
oh would decrease with in-

creasing Nh. In a wide variety of applications in sampling human populations,
it has been found empirically that the rate of decrease in 6 is usually small enough
so that the product N6 increase with N. Thus, the optimum selection probabilities
would be somewhere between proportional to Nh and proportional to \U N.

Considerations for More Than One Proaram

3.18 The optimum probabilities for selecting areas following this approach
vary for the different programs, according to the distribution of the different
programs among the areas. The approach can be readily extended to the case
of estimating inter-program differences, but the results are not informative
since there still is the problem that the optimum selection probability for an
area depends on the pair of programs compared. This was of particular con-

6/M.H. Hansen and W.N. Hurwitz, "On the Determination of Optimum Probabili-
ties in Sampling," Ann. Math Statist. , )0C (1949), 426-432.
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cern because of the variation in the scale of the different programs. If the
ratios for different programs over the set of areas are not highly correlated,
the variance of an inter-program comparison is the sum of the variance of the
ratio for each of the two programs compared. Thus, one may as well deal
directly with the individual program variances themselves. The approach
taken was as follows. Consider replacing the optimum probability for an area
in a given program, say Ph, by

P'h = (1-1- f )h Pli

where f is some adjustment factor which can be positive, negative, or zero if
there is no change. With the assumed sampling model, the effect on the con-
tribution to the total variance of the program ratio arising from the sampling of
areas is to multiply it by the factor

Q 1

.E
h=1

l+f
h

An empirical investigation was then conducted to examine the effect of some
approaches commonly suggested for the related problem of sample allocation
when there is more than one statistic of interest.27 For this purpose, the
universe of study areas proposed in Section II was used. Probabilities of
selection for each of the five study programs were computed on the two rules:
proportional to size and proportional to the square root of size. These were
then changed under different rules such as using the largest value of the
individual probabilities, the average value, etc. Generally speaking, there
was a high correlation between the probabilities assigned under the different
rules. The effects of different rules on the selection probabilities for the
individual areas were also considered. All of the rules tended to improve
the selection probability of areas in which any program was large. This had
the useful side effect of increasing the representation in the sample of areas
of interest to the Washington program staffs (see Section IV).

Summary of Investigation of Sampling the Study Areas

3.19 From the investigation, it was concluded that the following compromise
is likely to give reasonable results.

7/
A mathematical programming approach was not followed because of the inter-
est in an individual area assessment. An assessment of the implications of
the compromises for design efficiency is given in Appendix D.
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a. For each of the programs, separately, compute the
probability of selecting the individual areas. This
probability is taken to be the proportion of the total
program size over all areas that is accounted for by
the given area.

b. Assign to each area the maximum value of the indi-
vidual program probabilities.

c. Normalize the resulting set of probabilities to add
to unity.

d. Exclude the New Careers program from the com-
putation of selection probabilities.

The final choice of a procedure was based on the results for the largest areas,
which it was felt should come into the sample with certainty. The New Careers
program is excluded because it is the smallest of the programs and appears in
only a limited number of the areas in the proposed study universe. Thus, to
include it affects the other program estimates without really helping those for
New Careers. If estimates for the New Careers program need to be made in the
same detail and depth of analysis as for the other programs, consideration
should be given to adding a few additional study areas for this purpose.
3.20 A question may be raised as to why the design approach followed was
adopted. rather than to stratify the areas by size and to explore optimum alloca-
tion of the sample of areas among the strata. The answer is that with as few
as 10 areas to be selected there would only be a limited amount of stratifica-
tion carried out and it seemed inefficient to waste it on size of area when, from
a theoretical point of view, the same effect could be achieved by varying the
selection probabilities...PI

Recommended Design for Sample of Areas

3.21 On the basis of the analysis carried out along the lines just indicated,
the design approach recommended is as follows:

a. Assign selection probabilities to each area as
described in paragraph 3.19.

b. Stratify the areas on the basis of background
considerations. Establish as many strata as
there are areas to be selected. Equalize the
strata in terms of the sum of the selection prob-
abilities for the areas which constitute them.

c. Select one area from each stratum in accordance
with the assigned probabilities.

8 "ExtensiveExtensive use of "deep" stratification or experimental design techniques were
not considered because of the small number of areas to be selected, and the
uneven experience shown by research on them. See, for example, E.G. Bryant,
H2O. Hartley, and R.J. Jessen, "Design and Estimation in Two-Way Stratifica-
tion," J. Amer. Statist. Assoc., 55(1960),105-124.
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d. Use as measures of program size authorized posi-
tions by program as of February 1969. The assump-
tion in this is that there is expected to be a fairly
high year-to-year correlation in program size by
area. If it is known what changes will be made in
FY70, compared to FY69, some adjustment should
be made in the assigned probabilities.

The recommendation to stratify to the point where only one arr.a is selected per
stratum is based on the judgment that with as few as 10 sample areas, priority
in the design of the sample of areas sl.ould be given to improving national pro-
jections of the study data through more stratification rather than to unbiased
estimates of between-area variances. Thus, with 10 sample areas, two of
which are certainty areas, a total of 8 strata of non-certainty areas could be
set up assuming that deep stratification is not used. If there were to be at
least two areas per stratum, this would allow a maximum of four strata. This
judgment is reinforced by the proposed approach of building up the analysis of
the total sample from an area-by-area analysis. The recommendation to equal-
ize the size of strata is based on theoretical analysis combined with empirical
experience which shows this to be efficient. These recommendations relate to
the type of sampling unit represented by the study areas; i.e., a cluster of
individuals/programs which are the elementary unit of analysis for the study.
When the sampling unit is the elementary unit of analysis,other recommenda-
tions might be appropriate.
3.22 A 10-area design following these recommendations was carried out
and a sample of 10 areas selected. This is described in Section IV.

SPECULATED SAMPLING ERRORS

3.23 In the discussion below, the approach followed to develop speculated
sampling errors with the preliminary specification for 10 areas and the numerical
estimates obtained are taken up first. This is followed by a discussion of the
application of the speculated sampling errors to the study design.

Approach

3.24 The data most directly relevant to developing numerical estimates of
variance parameters for assessing the preliminary specifications for 10 areas
and 10,000 individuals in the study are previous data on annual post-prograrii
earnings of enrollees on an individual person basis, and comparable data for
non-participants who might serve as control cases or, failing this, data on
pre-program earnings of controls. Data approximating these specifications
were made available by CEO from a national evaluation study of Jobs Corps
terminees and by DOL from a national study of NYC (0/S) terminees. Four
generalized curves were developed by analysis of these data, as described in
Appendix E:
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a. A curve showing the relvariance (square of the
coefficient of variation) between program en-
rollees within project, for annual post-program
earnings; as a function of annual post-program
earnings; and a corresponding curve to represent
a comparable relvariance for control cases (Figure
E.1

b. A curve showing the total relvariance of annual
post-program earnings per enrollee as a function
of the within project relvariance; and a corres-
ponding relationship for control cases (Figure
E. 2).

The speculated levels of sampling error that might be expected in estimates from
these four generalized curves are described in Appendix D. The qualifications on
these speculated sampling errors are discussed in Appendices D and E.

The Speculated Sampling Errors

3 . 25 Two types of sampling errors were speculated. The first type appears
in tables and curves labeled "Fixed Set of Areas." These sampling error figures
do not include a between-area component of variance and are, therefore, con-
ditional sampling errors. They are applicable for tables and analyses based on
the total sample in all areas, but in which the 10 study areas are treated as a
universe. The second type appears in tables and curves labeled "National Pro-
jection." These sampling error figures do include a between-area component of
variance for the sampling of areas. They are applicable .for tables and analyses
in which the data from the 10 study areas are expanded to national estimates
(on the basis of their weights), and the analysis carried out on these national
estimates. Sampling errors shown for a given level of earnings on a fixed set
of areas basis decrease inversely as the square root of the sample size. Those
for national projections decrease more slowly, because of the between-ar:Ja
component of variance, and cannot decrease below the sampling error due to
areas. For estimates of average annual earnings for either program terminees
or controls it is assumed that two of the 10 areas are self-representing so
that the between-area component of variance arises from the sampling of eight
of the ten areas. In addition, for program-control and program-program com-
parisons it is assumed that earnings have a 0.3 correlation at the area level
so that the between-area component of variance for these comparisons is re-
duced by the factor

(1 -o) = (1 - 0.3) 0.7

where o is the correlation. Details are given in Appendix D.
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3.26 Because of the nature of the data available for the sampling error
analysis, it was not possible to separate out of the variance between projects
the components of variance between areas and between project within area.
Therefore, in the speculated sampling errors, the entire between project
variance is treated as the between-area variance. To the extent to which
projects are sampled within area, the "Fixed Set of Areas" sampling errors are
under-estimates of the sampling errors to be expected. Regardless of this,
the "National Projection" sampling errors are overstatements of the sampling
errors to be expected whenever more than one project is in the sample from an
area.

3.27 Despite the qualifications and uncertainties that are attached to the
speculated sampling errors, it is felt that they provide a reasonable indica-
tion of the level of sampling errors to be expected in independent estimates
from the study of average post program earnings of enrollees and the corres-
ponding earnings of control cases. (See Table E.7, Appendix E.)

3.28 Sampling Errors for Estimates of Average Annual Earnings . Table 7
shows the speculated sampling errors for independent study estimates at aver-
age annual post-program earnings per enrollee in a given program, according
to the level of the average earnings and the number of terminees on which the
average is based. Sampling errors are shown for both the ''Fixed Set of Areas"
and "National Projections". Table 8 shows the speculated sampling errors for
comparable estimates for the Program control group. The figures in this and
succeeding tables are shown to the last digit for convenience in interpolating
for other values--obviously they are no. precise to the last digit.
3.29 The estimates in Tables 7 and 8 are applicable to averages for a race-
sex-age group, where age is either under 22 or 22 and over, and can be used
for estimates for combinations of such groups. Estimates are shown by level
of average earnings rather than by race-sex-age because, in the experience
analyzed, variability in earnings between individuals in a group, from a
sampling point of view, seemed to be characterized more closely by level of
average annual earnings than by race-sex-age. Thus,a group of non-white
male enrollees whose .annual post-program earnings averaged, say, $4,000
a year would exhibit variability in earning., between individuals more like that
of, say, a group of white male enrollees with the same average annual post-
program earninas than a group of non-white male enrollees whose postprogram
earnings averaged, say $2,000. It may be noted that the sampling errors with .

a given sample size increase with increasing average earnings but that the
coe-ijicicnts of variatio-;.1 (sampling errorAivided by average earnings) decrease.
This. latter is due to thd fact that as the average earnings level of a group
creases, the group tends to exhibit less variability in Work patterns between
the individuals.
3.30 The samples sizes of 1,000, 500,and 250 terminees for which sampling
errors are shown may be considered as roughly corresponding to the number of
reports expected in the full sample (all areas) for a given program, a half-sample,
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or a quarter-sample, respectively, if there were 20 percent attrition from the
original sample over the life of the study. Illustrative program terminee groups
corresponding to these sample sizes are indicated in the following tabulation.

Sample Size
Illustrative Program GroupNumber Fraction of

Sample Size

1,000

500

250

1

i
2

I

A

Age (under 22, or 22 and over)

Race-age; sex-age
Race-sex-age

This assumes that the under 22 years of age and 22 years of age and older are
treated as separate groups for the JOBS and MDTA (Inst.) programs, and that
only one age group or the other is present in the other programs.

3.31 Speculated sampling errors for other sizes of sample may be derived
from Tables 7 and 8 by interpolation. Figures 1 and 2 present sampling error
curves useful for this purpose. These curves show the speculated sampling
errors for estimated average annual post-program earnings per terminee as a
function of sample size on a fixed set of areas and national basis, respec-
tively, corresponding to four assumed levels of average annual post-program
earnings. The question of allocation of the total sample among the programs
is discussed further below.
3.32 Program-Control Group Comparisons. Tables 9 and 10 show the spec-
ulated sampling errors on a fixed set of areas and natior.-0 k,*r.is, respectively,
for independent study estimates of average increasr annue1 post-program.
earnings for enrollees in a given program corrlred .ith their controls. Each
table has three parts, corresponding to thr. three levels of sample size, as
follows.

Part Sample Size

A

B

C

250 terminees and 250 controls
500 terminees and 500 controls

1,000 terminees and 1,000 controls

Each part is a double-entry table in which the columns correspond to an as-
sumed level of average annual post-program earnings per terminee and the
rows to an assumed level of corresponding average annual earnings per control
case. The difference between the levels of earnings specified by a given
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column and row is the assumed increase in post-program earnings compared
to the control group. The entry in the corresponding cell of the table is the
speculated sampling error of an estimate of the increase in earnings from the
study sample. For example, in Part a of Table 9, the cell in the fourth column
and sixth row corresponds to an assumption that the true level of average annual
post-program earnings for terminees is $2,000 and for their controls is $1,200.
per year. The true post-program increase in average annual earnings assumed
is thus $800; and the entry in Part a of Table 9 shows that the sampling error in
estimating this increase from a sample of 250 terminees and 250 controls in the
study is speculated to be $180 (on a fixed set of areas basis).
3.33 Program-Program Comparisons. Estimates of differences in average
annual post-program earnings between terminees from two different programs
can be expected to have somewhat smaller sampling errors than program-con-
trol comparisons based on the same assumptions. Therefore,Tables 9 and 10
may be used as an approximate guide.

Application of Speculated Sampling Errors

3.34 Use of Tables for Enrollee Groups and Programs. The sampling errors
presented in the tables indicate the level of sampling error expected for parti-
cular enrollee groups and programs under given assumptions as to average
outcomes for program terminees and controls. From available studies, it
would he expected that average earnings for males would be higher than for
females, and for whites would be higher for nonwhites. It is likely that
post-program earnings (and controls) over 22 years of age will be higher than
for enrollees under 22. It is also likely that post-program earnings for en-
rollees (and controls) in programs such as JOBS and MDTA (Inst.) will be
higher than for NYC (0/S). This will be heavily influenced by the nature of
the training occupations. Because the evidence of previous studies as to
program outcomes of terminees and performance of controls is mixed, greatest
reliance should be placed on the pattern of sampling errors shown. Finally,
if economic conditions are good and the labor market favorable, both program
terminees and controls can be expected to show higher average earnings than
if there is a slow-down or a recession in the economy.
3.35 Interpretation of the Sampling Errors. The sampling error figures shown
in Tables 9 and 10 indicate the level of uncertainty expected to be attached to
estimates of post-program increases in earnings (see paragraph 3.40). The
adequacy of the initial sample specifications for 10 cities and 10,000 individuals
is to be judged on the basis of whether the indicated uncertainty is acceptably
small. It is suggested that the levels of sampling error indicated by Tables 9
and 10 are analytically useful. This judgment is based on the fact that the
indicated levels of uncertainty are smaller than changes in income large enough
so that they are of interest, and so that there can be confidence in the estimated
changes. Taking up this latter point first, from purely technical considerations
there is a limit set by non sampling error (e.g., errors in obtaining income) be-
low which the contribution of possible measurement bias to the measure of
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uncertainty of estimated income changes cannot be ignored, but must be con-
sidered along with sampling variability. For example, suppose that a study
were conducted which showed a $50 a year post-program increase i 1 earnings,
and that the study sample were sufficiently large so that this increase was
statistically significant. The argument here is that there is not sufficient ac-
curacy in the tools for measuring total annual income to feel much confidence
in a difference that small. And, moreover, the significance of such a difference
for either the individuals in the program target population or for program decision-
making is questionable. This suggests that post-program increases of less than
a few hundred dollars a year are not likely to be of analytic interest.

3.36 Least Significant Differences. One measure of the adequacy of a
sample that has frequently been used is the least significant difference. Thus,
for example, suppose that estimates for program increases on the order of twice
their sampling errors (or greater) would be considered statistically significant
(i.e., greater than zero). The following table shows approximate least signi-
ficant differences for program-control comparisons, assuming a one-sided
test. The figures in this table may be converted to approximate increases in
hourly rates, assuming full-time employment,by dividing by 2,000.

TABLE 11

LEAST SIGNIFICANT INCREASES IN PROGRAM EARNINGS

Average Annual
Earnings per
Control Case

Least Significant Increase in Annual Post-Program Earnings
*All Terminees

**
Race-Sex-Age Group

Fixed Set
of Areas

National
Projection

Fixed Set
of Areas

National
Projection

$3,000
$2,000
$1,000
$ 500

$240
$180
$120
$ 70

$330
$210
$170
$110

$500
$380
$250
$140

$550
$43C
$280
$170

*Assumes estimates based on 1,000 terminees and 1,000 controls.
**Assumes independent estimates based on 250 terminees and 250

controls in a group.

3.37 OC Curves. A more useful measure of the adequacy of a sample from
the point-of-view of significance testing is the probability that if there is a
given true post-program increase it will be detected statistically in the study.
The function which gives this probability is the OC (Operating Characteristic)
curve of the study. The following table shows approximate post-program in-
creases in average annual earnings for all terminees that have specified pro-
bability of being detected in the study, on a fixed set of areas and national
projection basis, assuming a one-sided test.
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TABLE 12
INCREASES IN POST-PROGRAM EARNINGS THAT WILL BE

DETECTED WITH SPECIFIED PROBABILITIES

Probability That Post-Program
Increase in Earnings Will Be
Detected Statistically in Study

Increase in Annual Post-Program
Will Be Detected with Given Probability
Average Annual. Earnings of Controls

Earnings That
if the

Is *
$2 ,000$500 $1,000 -1---

All Terminees--Fixed Set of Areas

.50 80 110 190

.80 100 170 270

.90 120 200 320

.95 140 220 370

All Terminees National Projection
.50 100 180 250
.80 160 260 390
.90 190 300 470
.95 210 320 530

* Assumes estimates based on 1,000 terminees and 1,000 controls.

A probability of 0.50 corresponds to a 50-50 chance, or even "odds," that th3
indicated increase in earnings will be detected statistically. A probability of
0.80 corresponds to chances of 4 out of 5, or odds of 4 to 1, that the increase
will be detected. A probability of 0.90 corresponds to chances of 9 out of 10,
or odds of 9 to 1; and a probability of 0.95 corresponds to chances of 19 out
of 20, or odds of 19 to 1.9,10/ Again, it is suggested that the levels of sam-
pling error indicated by Tables 9 and 10 are analytically useful in the sense
that the odds are good that post-program increases in earnings likely to be of
interest will be detected statistically in the study.

9/The test on which the table is based is calibrated so that if there were no
true increase in average annual post-program earnings of terminees compared
with controls, the odds would be 19 to 1 against finding a statistically signi-
ficant difference in the study in favor of the terminees.

10/
It may be noted that the increase in post-program earnings for which there is
a 0.8e probability of detection is about 50 percent higher than the least
significant differences for the same average annual earnings of controls.
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Implications for Benefit-Cost Ratios

3.38 The coefficients of variation (relative sampling errors) for estimated
benefit cost ratios can be expected to be somewhat less than those for esti-
mates of increases in post--program earnings. Let

r = WC'

denote a benefit-cost ratio estimated from the study, where B' is an estimate
of benefit and C' an estimate of corresponding cost. Then the relvariance
(square of the coefficent of variation) of r is, with the usual approximation
for a ratio estimate

o-2
V2 r = V2 + V2 - 2p V

B' C' B'C B
V

C
R2

where r2 denotes the variance of r, and R the true benefit-cost ratio being
estimated. V2

B' C
and V2

'
denote the relvariances of the estimates B' and C',

respectively, and °Bic, the correlation between the estimates. Data were
not available for deriving estimates of the magnitudes of VC, and p B'C' which

might be encountered in the study for different programs and population groups.
To obtain some guidance as to the levels of sampling error which might be
found for estimated benefit-cost ratios, suppose that the benefit-cost ratios
for enrollees are not correlated with their program costs. This is a relatively
unfavorable assumption, although it has been observed in other studies for
enrollees, particularly at the upper end of the cost distribution within a pro-
gram. With this assumption, V2 may be approximated as

where

V2
V2 A-- VB2 - V2 = V2 (1 - =. V132 (1-02 )

' C' B' V2 1 B'C'
.

2 2 AV .2= V
°BIC' C' B'

" V2
B' E

will be somewhat less for a population group that V2
'
, the relvariance for

post-program changes in average annual earnings given in Tables 9 and 10,
since in deriving the latter no benefits were counted for terminees who went
back to school or entered into military service and no benefits other than
earnings were included, while there is reason to expect VC, to be substan-
tially smaller than V2

E'
(see Appendix D). Under these conditions, the relative
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sampling errors of estimated benefit-cost ratios for particular programs and
population groups might be expected to be on the order of say, 80 percent, of
those indicated in Tables 9 and 10 for the corresponding change in average an-
nual post-program earnings.
3.39 Speculating on thebasis of these assumptions, it appears that the
relative sampling errors of estimated benefit-cost ratios might beas high as
10 to 20 percent on a fixed area basis, and 15 to 25 percent for national pro-
jections, under some combinations of benefits and costs. The exact relation-
ship between these, and the corresponding impact on the sampling errors to be
expected, is somewhat complex and most readily dealt with by considering
specific examples.
3.40 Although the speculated sampling errors appear to be high compared
to the specifications for precision ordinarily met in survey studies, tt is sug-
gested that they are useful for purposes of the study analysis in view of the
uncertainties arising from the assumptions made in defining the benefit-cost
ratio itself. For example, a 20 percent sampling error in observed benefit cost
ratios would have the implications summarized in the following tabulation.

The chances are about 2 out of 3 that the
If the observed benefit- difference between the observed ratio and
cost ratio is the benefit-cost ratio from a study of all

program enrollees would be less than
1 0.2
2 0.4
5 1..0

10 2.0

The uncertainty cue to sampling which is illustrated by this tabulation is rela-
tively small compared to that arising from other sources of uncertainty which
affect the estimated benefit cost ratios. Among such factors which affect the
benefit-cost 'ratio are the assumptions as to the patterns of benefits to be pro-
jected foi time periods not directly observed, the length of the time horizon
over which benefits tIre projected, and the choice of an appropriate rate for
discounting future benefits.

SAMPLE ALLOCATION WITH A FIXED TOTAL COST

3.41 The preceding discussion of the sampling errors which might be ex-
pected with the preliminary OEO-DOL specification for 10 areas and 10,000
individuals has been generalized so as to permit the evaluation of alternatives
in allocating the 10,000 individuals among areas, programs, and population
groups. The question of the allocation of the sample of individuals is discussed
in the following paragraphs.
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3.42 The sample allocation is considered first without the New Careers pro-
gram. Then, the sampling questions concerning New Careers are discussed.
The approach is that of optimization subject to a fixed total cost.
Study Sample Excluding New Careers Program

3.43 There is not sufficient evidence as to differences from area to area
in sampling variances between program enrollees, from program to program
within area, or from one race-sex-age group to another within program in a
given area, to provide a strong case for departing from equal sample sizes
by area, by program within area, and by race-sex group within programs.
With regard to differences between programs, it is likely that estimates of
post-program. earnings for enrollees in the JOBS and MDTA (Inst.) programs
will have smaller coefficients of variation but larger sampling errors than for
the Job Corps and NYC (0/S) programs. CEO and DOL staff have indicated
a preference for using the latter as the criterion, and this would argue for
larger samples for the JOBS and MDTA (Inst.) programs. However, it is
likely that there will bn a higher attrition rate in the sample for the under
22 years of age group than for the 22 and over group, and this would argue
for larger initial samples for the Job Corps and NYC (0/S) programs. It was
pointed out earlier in this section that of the two age groups:

a. Under 22

b. 22 and over

only the first is essentially applicable to Job Corps and NYC (0/S), and only
the second to New Careers. If JOBS and MDTA samples are split into these
two age groups, as they must be for cross-program comparisons with the
other programs, they will essentially have only a half-sample available for
such comparisons. It is unlikely that this loss in sample size can be any-
where near recaptured by analytic techniques applied to a half-sample. Be-
cause of the wide variation in the target population over 22, due in part to
the breadth of the age range covered, this does not seem to be acceptable.
3.44 Thus, if an initial sample group of size n is used for each of the Job
Corps and NYC (0/S) programs, the implications are that

a. Samples of size 2n should be used for JOBS
and MDTA (Inst.)

b. An initial sample on the order of 1.4 should be
used for a separate control group for each of
the two age groups.

Details are given in Appendix D. The specification for the control groups
assumes that:

a. There is essentially common eligibility among.
the programs within age group so that a single
control group within the age limitation can serve
for all of the corresponding programs
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b. On the order of 30 percent of an initial sample
of controls would be lost as controls in the
study because they enroll in programs during
the study, and there would be about the same
attrition for the remaining 70 percent as for
program cases.

In terms of cost, this would be the equivalent of a total sample of 8n. If the
10,000 cases were divided this way, the initial sample would consist of 1,250
cases for each of Job Corps and NYC (0/S) and each of the two age groups
in JOBS and MDTA (Inst.); and 1,750 cases for each of the two age groups in
the control samples. 0E0 and DOL preliminary specifications set an objective
for the study to hold "avoidable" attrition in the initial sample to 20 percent
over the life of the study. (This excludes "unavoidable" attrition such as
that due to the death of sample individuals during the study.) If this objec-
tive is achieved, and with the preceding asumptions as to losses of control
cases, the final sample would be 1,000 cases for each of the programs and
control groups. Because the attrition in the sample will not occur all at the
beginning, it may be possible to use statistical estimation procedures to take
advantage of the larger samples in the earlier interviews of the study sequence
for aggregate estimates of post-program income changes (i.e., estimates for
which the full longitudinal data are not required for each individual) .

New Careers Program

3.45 If a corresponding sample allocation were included for the New Careers
program, the total sample would be the equivalent of 9n. If the 10,000 cases
were divided this way, there would be an initial sample of 1,100 for each pro-
gram group and 1,550 for each control group; and a final sample of approximately
900 cases for each group. If the corresponding sampling errors expected are
acceptable, this is one possible alternative. Other alternatives would be to
drop the New Careers program from the study, or to increase the study budget
(primarily the direct data collection and processing costs) to keep the initial
sample for each program group at 1,250. In the latter case, it would be ad-
visable to sample additional areas to strengthen the estimates for New Careers.
3.46 It is suggested that one of these latter two alternatives be adopted.
The basis for this suggestion is consideration of what is gained for analysis of
the New Careers program by accepting an increase in sampling error for the
other programs.

3.47 The distribution of the New Careers program by area is quite different
from that of the other four programs (see Section II). Thus, national projections
for the New Careers program would be expected to have substantially larger
sampling errors than in the case of the other programs. On the other hand,
unless additional areas were included in the study order to improve the estimates
for New Careers, there would be a loss for the other programs without really
satisfying the sampling error objectives for New Careers. Further, because of
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the small size of the programs, it is unlikely that the required sample could be
obtained without either extending the initial interview period substantially or
adding other areas to the sample. To add additional areas for New Careers
would require a further substantial reduction in the sample of individuals to
compensate for the added field costs.
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IV. A 10-AREA SAMPLE FOR THE STUDY

INTRODUCTION

4.1 In this section, a stratified 10-area sample for the study is described. 11

STRATIFICATION VARIABLES

4.2 Three groups of variables were considered for potential use in stratifying
the study universe SMSAs for sampling of the ten study areas:

a. Program evaluation data or related current
information as to expected program performance

b. Data as to the political and social stresses
existing in the areas

c. Socio-economic data for the areas bearing on:
1. Characteristics of the disadvantaged

population

2. Characteristics of the labor market z.,nd
the area.

It was intended to make maximum use of the views of 0E0 and DOL staff Li
developing the stratification, particularly as reflected in ratings or measures
that were not quantified and which therefore could not be effectively incorporated
in the statistical techniques for preparing estimates from the study.

1/A 1S-stratum design was also explored but is not discussed here.
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Program Evaluation Data

4.3 No suitable program evaluation data by SIviSA were available for the
study to draw on.
4.4 DOL prepared special tabulations for the study which gave dropout rates
and employment status at follow-up dates for the FY 1968 MDTA (Inst.) program,
and dropout rates for the JOBS (Contract) program since inception. DOL experts
indicated that these data were subject to reporting biases, and this was confirmed
by detailed review of the tabulations. Accordingly, it was decided that these
data would be used only for general checking and review of the strata to be
established, and for variance analyses, rather than as stratification variables.
4.5 In addition, OEO and DOL were requested to obtain program ratings and
OEO community ratings. The OEO Office of Manpower, Community Action,
requested ratings from field staff on three aspects of the areas:

a. CAA quality/image/role vis a vis the poor

b. Attitudes of power structure - business, city hall,
unions

c. Quality of program (considering CEP, SES, job
development, program linkages, etc.).

Cities were to be rated on each factor as very positive, positive, negative, or
very negative. Ratings were obtained for 33 of the 46 cities asked about. In
addition, the Office of Evaluation arranged for the study to have access to the
ratings of 17 cities on an Employment Impact Index (Any CAA Role) developed by
Barss, Reitzel & Associates, Inc., in another study conducted for OEO.
4.6 The DOL Office of Manpower Evaluation obtained ratings of the programs
from each of the program staffs. Programs were rated as above average, average,
or below average. Ratings were obtained for all cities for the JOBS (Contract)
and MDTA (Inst.) programs for 41 cities for the NYC (Out-of-Schoonprogram, and
for 36 of the 37 cities in which there were New Careers projects. Comparison
of these ratings between CEO, DOL and with the JOBS (Contract) and MDTA (Inst.)
dropout rates showed substantial disagreements, as might have been anticipated.
There clearly are cities on which agreement can be reached as to whether a
particular program should be rated as good or bad; and even some cities for which
this will be so for all of the programs of interest. However, this was not so
for the entire set of cities and programs. The decision made was, again, that
these ratings would be used only for general checking and review. It appears
that for ratings of the type obtained studies such as the OEO Evaluation Study
would be of value to assess the rating processes.
Political and Social Stresses
4,7 In addition to the OEO staff ratings, data on civil disorders in the cities
were reviewed as an indicator of political and social stresses. The U.S. Riot
Commission (Kerner Commission) Report showed that all the cities of interest
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had experienced civirdLeorders in the summer of 1967. More recent data
compiled by the U.S. Department of Justice were not retrievable. Thus, no
particularly useful discrimination between tile areas of interest seemed possible
on this basis. Further, it did not appear to be possible to project such distinctions
for the future.
Socio-Economic Data

4 . 8 The preceding review led to basing the stratification on socio-economic
data for the areas. The data compiled by area are shown in Table 13.

4 . 9 There were 42 SMSAs and 10 strata to be established. Following the
principle of establishing strata of approximately equal size in terms of the
probability measure assigned, two SMSAs were large enough to be selected with
certainty. Of the remaining 40 SMSAs, three were large enough so that they
would each constitute a stratum in combination with only one or two other areas.
This would leave on the order of 34 SMSAs and 5 strata to be established. If
these numbers had been larger, the use of some clustering technique would have
been explored. -?-/ In the present case, it was decided to use more subjective
methods. The basic approach was to subjectively review the range of variability
on the data items compiled which resulted from trial stratifications. As indicated,
three strata were built around larger SMSAs as special combinations. For the
remaining five strata, a first classi,ication of areas was established on Major
industry (manufacturing vs other). This variable was suggested by the interest
shown in it by DOL staff . It appeared to lead to a sensible grouping of areas.
Further stratification was then based on the variables:

a. Rate of population growth

b. Level of income/hourly wage rates
c. Percent nonwhite population

as seemed appropriate. It should be noted that the set of data items showed
considerable (but, of course, not perfect) inter-correlations. No attention was
given in the stratification to geographic location or to area size, since these
would be incorporated in the selection process. No explicit use was made of
the data on poverty populations or crime, the former because of the changes
thought to have taken place since 1960 and the latter because of the questions
to which the data reporting are thought to be subject. It is to be emphasized
that the final stratification is a subjective one, and subject to review and
concurrence by 0E0 and DOL staff.

2/ See, for example, H.P. Friedman and J. Rubin, "On Some Invariant Criteria
for Grouping Data," I. Amer. Stat. Assn. 62 (1967), 1159-1178; G.H. Ball,
"Data Analysis in the Social Sciences," Amer. Fed. Information Processing.
Soc. Conf. Proceedings, Fall joint Computer Conference, 27 Part 1, 533-560,
Spartan Books, Washington, D.C., 1965.
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TABLE 13

SOCIO-ECONOMIC DATA FOR STUDY UNIVERSE SMSAs

1. Population (In thousands)
"Population Estimates", SMSA: July 1, 1967 Provisional Estimates
U.S. Department of Commerce, Series P-25, No. 411, December 5,

2. 1960-65, Percent Change, 1960-65
(SMSA's Metropolitan Area Statistics", Bureau of Census, 1968
Statistical Abstract,

3. 1960 Percent Non-White (2 sets of data)
a. "Metropolitan Area Statistics" (SMSA) Bureau of Census,

1968 Statistical Abstract

b. Educational Resources Information Center (Central City)
U S. Dept. H.E.W., January 1968, "Profiles of Twenty
Major American Cities".

1968.

1965 Percent Non-White (Estimated)
Central City Educational Resources Information Center, U.S. Dept. H.E.W.,
January 1968, "Profiles of Twenty Major American Cities".

AFDC Recipients (Percent)
a. No. of Recipients-1966

Educational Resources Information Center (Central City)
U.S. Dept. H.E.W., January 1968, "Profiles of Twenty Major
American Cities"

b. Population-1967 (SMSA)
"Population Estimates", Series P-25, No. 411, December 5, 1968.

Crimes Known to Police, 1967, Rate per 100,000 (SMSA)
"Metropolitan Area Statistics", Bureau of Census, 1968 Statistical
Abstract; from Dept. of Justice, Federal Bureau of Investigation "Uniform
Crime Reports, 1967".

7. 1960-1963 Dropout Rate (Central City)
(Same as 4)

8. a. 1967 Average Annual Unemployment (Percent) for Twenty Major
SMSA's and Newark

b. For others-Unemployment rate as of July 1967.
(Same as 4)

9. Unemployment Rate (Percent)
Estimated Rate--16-19 years, "Statistical Tables on Manpower, 1968",
Reprint of the Statistical Appendix to the 1968 Manpower Report, U.S.
Dept. of Labor.
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TABLE 13 (Cont)

10. Unemployment Rate Non-White (Percent)
Estimated Rate 1967,
(Same as 9)

11. Hard-Core Unemployed
(from Mrs. Regelson, OEO)

12. 1960 Percent of Families in Poverty Areas (Outside Central City)
Same as (4).

13. 1960 Percent of Families Below Poverty Level (Outside Central City)
Same as (4).

14. 1960 Percent of Families in Poverty Areas (Central City)
Same as (4).

15. 1960 Percent of Families Below Poverty Level (Central City)
Same as (4) .

16. Funds Allocated, Anti-Poverty (OEO)
Programs per person - assumes percent of population below poverty
level is same for 67 as 60. Poverty population is arithmetic average
of Central City and Outside Central City. Same as (4).
(Norfolk data are questionable)

17. 1959 Median Family Income
"Metropolitan Area Statistics" (5MSA)

18. Employment Concentration - Percentage in
Two largest industry groups for 1967
"Metropolitan Area Statistics" (SMSA)

19. 1967 Average Weekly Earnings "Employment and Earnings Statistics
for States and Areas 1939-67" 1370-5, U.S. Department of Labor,
Bureau of Labor Statistics.

20. 1967 Average Hourly Earnings (Same as 20).

Note: (19) and (20) refer to non-agricultural employment
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DESCRIPTION OF THE STRATA

Note on the Stratification
4.10 The combination of areas by strata has a direct bearing on the expected
number of areas recommended by DOL program staff that will appear in the sample.
To the extent to which recommended areas appear in the same stratum, the number
of them expected in the sample goes down. Strata were not built around the
recommended areaspartly because there was a total of 26 areas recommended
so that with only 10 strata some combination was inevitable, and partly because
to attempt to do so would have posed other difficulties in meeting OW desires
for a broad geographic spread of the sample areas. The extent to which the area
selection probabilities tend to match program recommendations may be observed
from the listing of areas by stratum in Table 14. The average probability for
the 26 recommended areas is .032, and for the 16 areas not included in any re-
commendation is .013.

Characteristics of the Strata
4.11 The characteristics of the 10 strata are described in the following
summary:

Stratum Description

1 Consists of New York City LMA. This is large
enough to be a. ceriuihty area.

2 Consists of hos Angeles-Long Beach LMA. This
combination is about large enough to be a certainty
area, and is treated as one.

3-5 Each of these strata is built around an area with
a fairly high probability of selection, and represents
a special combination. .

6-7 These two strata consist of areas in which manufac-
turing is the largest industry group with regard to
employment. The areas all have relatively high
average hourly wages in manufacturing, and high
median income. They also tend to have relatively
low unemployment rates.

Stratum 6 consists of areas with more than 5 percent
increase in population between 1960 and 1965.
Stratum 7 consists of areas with less than 5 percent
increase, except for MinneapolisSt. Paul and
Seattle. These two were placed in Stratum 7 on
the basis that they appeared to match this stratum
better than any of the other 9 strata.
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Stratum Description
8-10 These three strata consists of areas in which trade

or government is the largest industry group. They
are a group of southern and western areas which
all have had relatively large percentage increases
in population between 1960 and 1965.

Strata 8 and 9 represent areas with relatively high
average hourly rates in manufacturing, and high
median income. Stratum 8 consists of those areas
in this category which also have relatively high
percentages on non-white population. Stratum 9
represents the balance of the category.
Stratum 10 consists of areas with relatively low
median income and/or low average hourly rates to
manufacturing. Birmingham appears in this stratum
as a compromise, even though manufacturing is its
largest employer.

The composition of the 10 strata is shown in Table 14.

AREAS AND THEIR SELECTION

4.12 The areas included in the strata are the study areas of the universe
recommended in Section II. Geographically contiguous areas which can be
administered as a sample unit in the field survey at no greater cost than that
for the individual area separately are treated as a sampling unit. These com-
binations are (a) Dallas-Fort Worth, (b) Los Angeles-Long Beach, and (c) Min-
neapolis-St. Paul. In addition, if they are selected, Kansas City, Mo. will
cover project:. in Kansas City, Kans.; St. Louis will cover E.St. Louis; and
San Francisco will cover Richmond.

4.13 A sample of 10 areas was selected, one per stratum as follows:

Stratum Sample Area Program Recommendations

1 New York City MDTA, JOBS
2 Los Angeles

Long Beach MDTA, NC, P
3 Chicago JOBS , NC, NYC
4 Baltimore MDTA, NC
5 Detroit MDTA, P
6 Cincinnati NYC
7 Pittsburgh MDTA, NC, P
8 Atlanta JOBS
9 DallasFt. Worth NC

10 Birmingham MDTA, NYC, P
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TABLE 14

STRATA FOR A 10-AREA SAMPLE

Stratum LMA
Measure
of Size

DOL Manpower
Program

Recommendations -1/

Program
Organization?/
CEP S

1 New York City .100 JOBS, MDTA 1

2 Los Angeles
Long Beach .100 MDTA,NC,P I S

3 Chicago .069 JOBS, NYC, NC I X

St. Louis .029 JOBS, NC 1 X

.098

4 Baltimore .065 MDTA, NC I S
Newark .021 MDTA, NYC V 1 S
Philadelphia .030 MYC I S

.116

5 Cleveland .028 P I S
Detroit .085 MDTA, P I S

.113

6 Akron .009 X S
Cincinnati .029 NYC HI S
Columbus .011 II S
Dayton .009 II X
Indianapolis .011 X S
Kansas City .014 H S
Louisville .016 X X

Rochester .005 JOBS ,NC, P II S

.099

7 Boston .027 MDTA, P 3./ I S
Buffalo .009 II X
Jersey City .022 X S
Milwaukee .010 X S
Minneapolis

St . Paul .017 II1 X
Pittsburgh .017 MDTA, NC, P I X
Seattle .006 MDTA, P II X
Toledo .008 III X

.116
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TABLE 14 (Cont)

Stratum LMA
Measure
of Size

DOL. Manpower
Program

RecommendationsV

Program
organizational
CEP s

8 Atlanta .012 JOBS I X

Houston .015 MDTA, NYC I S
San Francisco

Oakland .035 3/MDTA, P 1' S
Washington, D.C. .041 I X

.103 .

9 DallasFt. Worth .031 NC X s
Denver .011 NYC, P 3/ X x
Oklahoma City ,004 X X

Phoenix .008 I S
Portland .009 II X

San Diego .011 MDTA , NYC X X

.074

10 Birmingham .012 MDTA, NYC, P I S
Memphis .008 X S
Miami .019 P II S
New Orleans .008 NYC I X

Norfolk .014 NYC II S
San Antonio .026 NYC, P I X

Tampa .005 NYC I X

1 P denotes anOES recommendation.

2-/ S denotes Skill Center. An "X" in either column indicates that there is
no CEP or Skill Center, respectively./ One of 5 DOL intensive evaluation cities. In accordance with DOL request,
these areas are, in fact, given no chance of selection for the study.
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The areas were selected with probability proportional to their measure of size.
In this selection, the condition was imposed that not more than one area be
selected from a given state. The objective in this was both to avoid cluster-
ing of the sample within states and to achieve good geographic spread of the
sample. The reason for aye,' ding clustering of the areas within the state is as
follows. The MDTA program is administered through the State Departments
of Education, and all of the programs are dependent on the State-run Employ-
ment Services. It was thought that these common elements would lead to
correlation in the results observed for areas in the same state. If so, this
would make the clustering of areas within state inefficient.

. 14 A summary of the program status of the 10 sample areas is given in
Table, 15.
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10-AREA SAMPLE PI,

Authorized Positions
MDTA NYC

Stratum LMA JOBS, (Inst) (0/S)
1 New York City 8,841 14,871 2,940
2 Los Angeles

Long Beach 9,381 8,222 1,329
3 Chicago 6,870 4,808 1,439
4 Baltimore 1,034 1,239 500
5 Detroit 8,502 3,231 753
6 Cincinnati 493 325 570
7 Pittsburgh 1,146 1,696 412
8 Atlanta 883 200 280
9 Dallas

Port Worth 3,101 1,51.3 275
10 Birmingham 743 425 300
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TABLE 15

PROGRAM STATUS, AS OF FEBRUARY 1969

NC

Current Non (.:EP Enrollment

NC

Current CEP Enrollment

JOBS
MDTA
(Inst)

NYC
(0/5)

.MDTA
(Inst)

NYC
LCV_S) NC

1,272 2,879 2,376 2,345 1,150 188 18

264 3,084 1,618 1,329 225 168 342
1,609 1,707 1,405 1 319 92

420 493 633 84 115 6
1,248, 1,409 707 211 110

190 98 560
739 310 416 1 74
148, 302 249 144 81

120 505; 291 260 105 (Non CEP)
194' 523 425 151 97 94
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V. SAMPLING PROGRAM ENROLLEES AND
CONTROL CASES

INTRODUCTION

5.1 In this section, some preliminary comments are made on the sampling
of program enrollees and control cases. Information for establishing specific
sampling plans for the individual programs will be obtained in the course of
visits to be made by study teams to each area in advance of the start of the
survey, as well as from the pretest for the study to be conducted in New York
City. This pretest will also provide some experience for designing the sample
of control cases. The discussion in this section deals mainly with the principles
to be followed, but also identifies some policy issues concerning which decisions
are needed for the final design.
5.2 The study, being based on a sample of enrollees entering the programs
during a particuldr period of time (and a matching sample of control cases), is
in fact a study of a particular cohort. The ability to obtain repeated observa-
tions on that cohort over time, and to measure the phenomeni pf change, is a
unique contribution of the longitudinal aspect of the study. However, the
target populations, the program designs and operations, and the area-environ-
ments may all change over time. Generalization to other populations and
different program designs depends upon subject matter expertise to the extent
to which the processes studied are not stationary or stable. Such generaliza-
tion is aided by careful specification and description of the study cohort itself,
so net differences between the cohort and other populations of interest can be
adequately understood. If the programs can be usefully modeled mathematically,
generalization can also be aided by knowledge of changes in the program models.
These questions are not considered here.

1/
*A useful discussion of the longitudinal approach is given in Dankward Kodlin

and Donovan J. Thompson, "An Appraisal of the Longitudinal Approach to
Studies of Growth and Development," Monographs of the Society of Research
in Child Development, Inc. , Vol XXIII, Serial No. 67, No. 1, Child Develop-
ment Publications, Purdue University, Lafayette, Indiana, 1958.
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SAMPLING OF PROGRAM ENROLLEES

5 . 3 The sampling of program enrollees has two aspects: the selection of
projects within the programs, and the sampling of enrollees within the selected
projects. By program projects is meant program organizational or operating
entities, e.g., contracts in the JOBS program or classes in the MDTA program.

Sampling of Projects

5 . 4 Generally speaking, the selection of projects within programs will be
carried out as a stratified sample appropriate to the program activities in each
area. Stratification variables will reflect project size, characteristics of the
training occupations, nature of the services provided and/or methods used
(including organization and administration) as feasible, and characteristics of
enrollees, if these are specified. In order to obtain the desired information, the
equivalent of double sampling may be necessary when the number of projects
in an area is large. Some special points for the individual programs are noted
below.

5.5 Job Corps. It is planned to select the sample of Job Corps enrollees
from among those persons recruited from within the 10 study areas, rather than
by selecting a sample of Job Corps installations. It is anticipated that any
one area will be served by only a limited number of installations, and that the
sample of enrollees will be selected from within each one of them. For analyses
on an installation basis, it should be noted that with this procedure the prob-
ability of selection of a Job Corps installation depends upon the area distribu-
tion of its enrollees.
5 . 6 JOBS._ Coverage of enrollees, whether in national or local contracts
selected for the study, will be limited to enrollees recruited from within the
10 study areas.
5 . MDTA. Coverage of enrollees will be limited to members of the"dis. -
advantaged"population. Enrollees for whom training is carried out through
individual assignment to nonprogram classes will be sampled separately. En-
rollees who are trained in program classes will be sampled through the selec-
tion of classes for inclusion in the study.

Sampling of Enrollees Within Projects

5.8 The sampling of enrollees within selected projects will be randomized
with controls on characteristics of the enrollees. A definition of "enrollee" for
purposes of the study has been proposed to 0E0 and DOL.
5.9 Controls on the characteristics of the enrollees will be achieved by
varying the sampling rates of enrollees by age-sex-race group so as to obtain
approximately equal numbers of enrollees in each group to the extent feasible.
No controls on other enrollee characteristics will be imposed in the sampling,
except for screening with regard to the study definition of the enrollee popula-
tion to be sampled. In particular, no controls will be imposed to achieve a
given distribution of enrollees by referral source.
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5.10 No controls will be imposed on the number of enrollees selected in'a
particular age-sex-race group from within a given project. A rough control on
the total size of the sample from any given project will be achieved by strati-
fying projects by size and using varying sampling and subsampling rates. The
rates will be set on the basis of expected flow of enrollees during the study
sampling period so as to spread the sample over that period. It is desirable to
extend the study sampling over as long a period of time as possible. This en-
larges the size of the cohort, and helps avoid the possibility of being forced
to accept an undersirable distribution of enrollee:; by characteristics. It may
also help to avoid biases in the referral of enrollees to the study. The desired
average sample per project will be approximately eight enrollees.

SAMPLING OF CONTROLS

Approach

5.11 The control cases will be a sample of the program target populations.
A single master control sample will be established covering all the programs,
since a given individual can potentially serve as a control for all programs for
which he is eligible.
5.12 The sample of control cases will be based on a sample of blocks in
designated areas within the sample SMSAs . As a minimum, the designated
areas will be defined by updating the poverty areas (major concentrations of
poverty) established for CEO by the Bureau of the Census. Within selected
blocks, a sample of addresses will be selected and screening interviews con-
ducted to identify individuals who would be eligible for the five manpower train-
ing programs and, hence, are potential controls. If it is found to be feasible
within the study resources, it would be desirable to avoid this restriction and to
extend the sampling over the study area . This question will be explored further
with the study contractor. Objective definitions of program eligibility which
LS&R proposes to use for this purpose have been approved by CEO and DOL
program staffs, and are the basis for design of the screening questionnaire.

Scheduling of Screening

5.13 If the screening interviews follow the sampling of program enrollees,
the total amount of such interviewing can be minimized, since the character-
istics of the desired control sample is known. The New York City pretest will
provide information as to the feasibility of such an arrangement of the field
operations. If the screening precedes the sampling of program enrollees, the
lag between the two should be .minimized. This is so because the longer the
lag, the greater the opportunity for screenees designated for the sample to move
before they are selected. In such instances it is necessary to follow-up the
selected control case to his new address, rather than substituting another con-
trol for him, to avoid bias in the control sample. (Without such follow-up the
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more mobile control cases would tend to be under-represented in the sample.)
Similarly to avoid bias, the eligibility of screenees for the study should be
based on their characteristics at the time of screening and not at the time of
follow-up for the Wave I interview (these latter are known only for the screenees
selected as control cases).

Matching in Selection of Controls

5. 14 The actual selection of controls will be carried out as an office oper-
ation to avoid the bias thought to be inherent in interviewer selection. Only
one control case will be selected from any given household. Rough control on
the total size of the control sample selected from any one block will be achieved
by the sampling technique.

5.15 Control cases will be sampled with stratified matching of program en-
rollees. The question of variables to be used for matching beyond age-sex-
race is open. One additional variable for matching being considered is geo-
graphic area of residence. However, it is not planned to use more than a few
variables for matching. It is expected to achieve most of the statistical ef-
ficiency of more matching variables by suitable techniques in the analysis of
the data. This is the more desirable approach when possible since the multi-
plication of matching variables would drive up the amount of screening to ob-
tain the control cases and hence ,screening costs. Moreover, it avoids the
possible risk of obtaining an unusual sample of the target population.
5. 16 Because there will be more program enrollees than control cases in
the study sample, a program "running mate" for each control case will be
designated. The successive study interviews with elch control case will then
be scheduled to take place at approximately the same points in time as those
for his running mate. The program running mates for the controls will be selec-
ted as a probability sample.

SOME POLICY ISSUES

Enrollee Population to Be Sampled

5.17 Application of Program Eligibility Criteria. There is evidence to sug-
gest that programs enroll some individuals who would be ineligible under a
strict application of program eligibility criteria. It is tentatively proposed to
select the enrollee sample only from among those enrollees who meet program
eligibility criteria. This decision is subject to review in the light of further
evidence, including the New York City pretest. In any event, the final criteria
for inclusion in the study population must be applied uniformly in both the
sampling of enrollees and the sampling of control cases.
5.18 Restrictions on Enrollee Population Sampled. Questions have been
raised as to whether the enrollee population to be sampled for the study should
be restricted, for example by excluding older or disabled persons. The resolu-
tion of this problem should be based on consideration of the benefits for the
study to be gained by the restrictions.
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5.19 Central City-Balance of SMSA Distribution. The universe of study .
areas has been defined in terms of SMSAs (LMAs). It appears that program
activities are heavily concentrated within the central cities of SMSAs. The
study has the option to sample program projects over the entire SMSA (LMA) or
only within the central city. The balance of the SMSAs outside of the central
cities accounts for a substantial proportion of the poverty population from which
the program target populations would be drawn, according to OEO-DOL estimates.
Further, these estimates suggest that the racial composition of the target pop-
ulation may be very different (more heavily nonwhite) in the central city than
in the balance of the SMSA.

5.20 It is tentatively proposed to sample program activities over the entire
SMSA. Correspondingly the screening sample for control cases would also be
selected over the entire SMSA. This decision should be reviewed on the basis
of its expected impact on the study data collection costs.

Target Population Sampling

5.21 The sample of the target population to serve as program controls will
be selected from eligible individuals identified by screening interviews of a
sample of households (addressees). Experience shows that this type of screen-
ing tends to undercover young males, particular nonwhites. The impact on the
study would be that the control sample for this population group would be biased
due to under-representation of the types of individuals subject to undercoverage.
(The impact on study costs would be that more screening would be required to
provide a given number of control cases.) In some studies, an effort has been
made to obtain representation of persons likely to be missed in the screening
interview by selecting individuals found on the street or in places such as
bars, pool halls and barber shops. Such "uncoventional" techniques have the
problem that the composition of the sample compared with the population for the
different types of individuals in unknown, and may itself be biased.
5.22 It is speculated that the undercoverage of young males in the screening
interviews might be on the order of 10 percent; and that the labcir force status
of those missed would not be far different from that of those covered in the
screening interviews. On this basis, it is tentatively proposed to accept the
bias of the screening interviews in representing the target population rather
than the uncertainties of the "uncoventional" techniques. It is also proposed
to monitor the results of the screening on a current basis. If the assumptions
of the study design appear to have been too optimistic , corrective steps will
be instituted.
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VI. SOME OPPORTUNITIES IN THE RESEARCH DESIGN

INTRODUCTION

6.1 There are a number of opportunities in the research design for strength.
ening the study data and the span of inference from the study. Some of these
are briefly reviewed in this section for future reference.

PROGRAM COVERAGE

6.2 If the New Careers program is not included in the study, and the funds
are available within the study budget, it would be of interest to substitute an-
other program for it. Two programs which might be considered are:

e MDTA, On-the-job Training component
o NYC, In-School component

The size and area distribution of each of these is such that they would cost less
to cover than the New Careers program with the sampling error specifications
achieved for estimates for the other study programs. MDTA (OJT) would be a
natural comparison for JOBS (Contract) and MDTA (Inst.), and would be more
feasible than Vocational Education within the study. The NYC (VS) would add
an additional program for the under 22 age group.

PROGRAM ORGANIZATION

6.3 In the study special aspects of program organization such as CEP's or
skill centers are expected to be covered only in proportion to their role in the
training programs. For example, if 10 percent of the enrollment in a program
were funded through CEP' s in the study areas then it would be expected that
10 percent of the study sample would be CEP referrals. It would be possible
to sample enrollees at differential rates to strengthen the study estimates for
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evaluation of special aspects of program organization or to supplement the
planned study sample for this purpose. The first approach would have the
effect of increasing the sampling errors of the overall study estimates; the
second would increase the study costs.

TARGET POPULATION

6 . 4 If funds are available, it would be exceedingly valuable to select
subsamples of control cases during the course of the follow-up period and to
assign them to the outreach and recruitment components of the programs, con-
tinuing to follow them whether or not they actually enroll. The resulting data
would, first of all, provide measures comparable to an experimental design
rather than an observational study, as is now provided by the study design.
(In an experimental design both the program and control cases should repre-
sent random samples of the same population.) Second, the data would pro-
vide additional insight as to the nature of the target population, and the ex-
tent to which the program target populations are, in fact, accessible to current
outreach and recruitment techniques. If this were to be done, the initial con-
trol sample would need to be enlarged.
6 . 5 From the point of view of strengthening the study data for future pro-
gram planning, it would be of interest to follow samples of the target popula-
tions of the programs which are not represented in current program operations.
These data would be useful in supporting analyses of the potential impacts of
changes in the de facto target populations of the programs. Some background
information for such analyses will, of course, be available in any event by
including in the study analyses data from those units in which screening iden-
tified program eligibles but from which no control case was selected.
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VII. CONCLUSIONS AND RECOMMENDATIONS

7.1 In this report, the analyses carried out for the design of a sample for
the longitudinal evaluation study of five major U.S. Government manpower
training programs have been described. A major focus of these analyses was
the OEO-DOL request for recommendations as to the adequacy of their prelimin-
ary specifications for a study sample of 10 areas and 10,000 persons. The
analyses were carded out with a view to programmatic uses of the data to come
from the study, rather than just a "benefit-cost" analysis for the particular
enrollees in the programs at the ttme of the study. Programmatic' uses of the
data are considered to require primarily estimates of program impacts, and of
the sampling errors of such estimates, rather than tests of significance. Con-
clusions and recommendations from the sample design analyses are summarized
in this section of the report.

PRELIMINARY OEO-DOL SAMPLE SPECIFICATIONS

7.2 The preliminary specifications for the study sample established by
0E0 and DOL can be expected to provide estimates and analyses within pro-
grammatically useful limits of sampling error for four programs:

job Corps
JOBS (Contract)
MDTA (Inst.)
NYC (0/S).

7.3 It is recommended that the New Careers program be dropped from the
study or be budgeted separately. The area distribution of New Careers is
markedly different than that of the other programs. To include it without
separate budgeting, and correspondingly reduce the sample size for the other
programs, would increase the sampling errors of estimates and analyses for
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the other programs without providing estimates for New Careers on a basis com-
parable to those for the other programs. If the New Careers program is budgeted
separately, some additional areas should be selected for the study to strengthen
the estimates and analyses for New Careers. Also, a longer initial period for
accumulating the desired sample of enrollees should be planned for than in the
case of the other programs.

UNIVERSE OP STUDY AREAS

7.4 It is recommended that the universe of areas from which the study areas
will be selected be taken as the Labor Market Areas corresponding to SMSAs of
500,000 or more population in 1960 with central city of 250,000 or more. This
universe includes 43 of the 46 JOBS cities in conterminous U.S. The JOBS cities
not included are El Paso, Omaha, and Tulsa. Excluded outside conterminous
U.S. are Bono lulu and 3 JOBS cities in Puerto Rico. The establishing of a
universe of study areas for sampling helps clarify the universe for which statis-
tically-based inferences from the study will be possible; and the universe for
which, since it was not sampled, inference will depend on subject-matter ex-
pertise. From the definition of the universe of study areas, it is clear that the
study will be an urban, not a rural, one. Such rural places as may be represent-
ed in the study sample will be of the type found in the SMSAs of large cities.

STUDY SAMPLE DESIGN

Sample of Areas

7.5 It is recommended that the 10 'areas in which the study will be conduc-
ted be selected as a probability sample. Since individuals will be designated
for the study on enrollment, as they are referred by the programs, the fact that
they are the subjects of evaluation will be known to program staffs. This fact
could be reflected in special selection and/or treatment of enrollees. If favor-
able outcomes for enrollees are observed in a probability sample of areas, the
inference is that what was accomplished in the study areas can be accomplished
elsewhere. If the study areas were chosen subjectively it would be difficult to
disprove the argument that this inference should not be drawn.
7.6 A recommended design for the sampling of areas is described. The
design is intended to be reasonably efficient for the various study objectives
and programs.

Allocation of Sample of Individuals

7.7 It is recommended that the initial sample of individuals to be included
in the study consist of 7,500 program enrollees and 3,500 control cases, to be
allocated equally by program group and by area to the extent feasible. The cost
of this sample of 11,000 individuals is believed to be equivalent to that intended
under the preliminary OEO-DOL specification for 10,000 individuals to be in-
cluded in the study. It would provide a total initial sample of 1,250 enrollees
in each of the Jobs Corps and NYC (0/S) programs, and in each of the two age
group's (under 22, and 22 and over) of the JOBS and MDTA (Inst.) programs, and
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1,750 control cases for each of the two age groups. If the sample attrition
is held to 20 percent over the life of the study this would provide a final sam-
ple of 1,000 individuals per group for the analysis. This sample allocation
can be expected to permit estimates of post-program changes in average an-
nual earnings per enrollee and benefit-cost ratin3, within programmatically
useful limits of sampling error.
7.8 It is recommended that the sample of enrollees for each program be
allocated equally among the four race -sex groups to the extent feasible. This
allocation is intended to provide estimates of post-program changes in aver-
age annual earnings per enrollee by race-sex group within useful limits of
sampling error for each, as well as to provide a basis for further analyses of
the impacts of program components and the factors in success or failure for
each of the age-sex groups. From the data available for analysts on this
point, it appears that an allocation of the sample by race and sex proportional
to the mix of program enrollees that might be encountered during the study
sampling period would be likely to provide poor estimates for whites and, to
a lesser extent, for females.

SPECULATED SAMPLING ERRORS

PostProgram Changes in Income
7.9 Estimates of sampling errors to be expected in estimating post-pro-
gram changes in average annual income per program enrollee, compared with
their controls, were constructed using data from earlier evalua.tion studies
made available by 0E0 and DOL. Because of the limitations in the available
data, th,,,se estimates of expected sampling errors are referred to in the report
as "speculated sampling errors ." Despite the qualifications and uncertainties
that are attached to the speculated sampling errors, it is felt that they provide
a reasonable indication of the level of sampling errors to be expected in in-
dependent estimates from the study. An illustrative summary of the results
of the sampling error analysis is given in the following tabulation for estimates
of post-program change in average annual earnings for all enrollees in a given
program compared with their controls.

If the average
annual earnings
per control
case are

The chances are about 2 out of 3 that the difference
between the estimated change and the change in
annual earnings derived from a study based on all
enrollees in the program would be less than
Estimated change
for study areas

National projection of
change to all areas

$ 500
$1,000
$2,000

$ 40-$ 50
$ 65-$ 75
$110-$115

$ 60-$ 75
$100-$110
$1504160
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The chances are about 19 in 20 that the difference between the change esti-
mated from the study sample and that which would be found from a study of
all enrollees would be less than tw:ce the limits given in this tabulation. In
Section III of this report a more detailed analysis of the speculated sampling
errors for estimates of post-program changes in earnings by age-sex-race
group, and for estimated benefit-cost ratios, is presented. Also presented
are estimates of true changes in post-program earnings for which the odds (or
probability) that the change would be detected statistically in the study are
suitably high.
7.10 The criterion of programmatically useful sampling errors adopted in
this report is that the uncertainty in estimated post-program changes in an-
nual earnings will be within $300-$400. Put another way, there should be high
assurance that if changes of this order of magnitude exist they will be detected
statistically in the study. It is considered that changes on the order of $50-
$100 a year are of questionable significance either for program planning or
for potential program enrollees. Moreover, there is not sufficient accuracy
in technique for measuring total annual income to afford much 1/4!onfidence in
differences on the order of $50-$100 a year.

Benefit-Cost Ratios
7.11 It is speculated that the sampling errors of benefit-cost ratios
estimated from the study might be as high as 10 to 20 percent for ratios es-
timated for the study areas, and 15 to 25 percent for national projections of
ratios to all areas, under some combination of benefits and costs.
7.12 Although the speculated sampling errors appear to be high compared
to the specifications for precision ordinarily met in survey studies, it is
suggested that they are useful for purposes of the study analysis. For example,
a 20 percent sampling error in observed benefit-cost ratios would have the im-
plications summarized in the following tabulation.

The chances are about 2 out of 3 that the
If the observed benefit- difference between the observed ratio and
cost ratio is the benefit-cost ratio from a study of all

program enrollees would be less than

1 0.2
2 0.4
5 1 . 0

10
. 2.0
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The uncertainty due to sampling which is illustrated by this tabulation is rela-
tively small compared to that arising from other sources (if uncertainty which'
affect the estimated benefit-cost ratios.. Among such factors which affect the
level of an estimated benefit-cost ratio are the assumptions as to the patterns
of benefits to be projected for time periods not directly observed, the length
of the time horizon over which benefits are projected, and the choice of an
appropriate rate for discounting future benefits.

SAMPLING OF PROGRAM ENROLLEES AND CONTROL CASES

Comments on the Sampling Approach

7.13 The study, being based on a sample of enrollees entering the pro-
grams during a particular period of time (and a matching sample of control
cases) is, in fact, a study of a particular cohort. Generalization to other
populations and different program designs depends upon subject matter ex-
pertise to the extent to which the processes studied are not stationary or
stable. Such generalization is aided by careful specification and descrip-
tion of the study cohort itself, so that differences between the cohort and
other populations of interest can be adequately understood.
7.14 It is recommended that the program enrollees and control cases for
the study be selected as probability samples. In the report some preliminary
comments are made on the principles to be followed in sampling of program
enrollees and control cases in the study. It is recommended that the study
sampling be extended over as long a time period as feasible. This enlarges
the size of the cohort, and helps avoid the possibility of being forced to
accept an undesirable distribution of enrollees by characteristics.

Some Issues for Decision
7.15 Several issues for decision are identified in the report:

a. Programs enroll some individuals who would be
ineligible under a strict application of program
criteria. It is tentatively proposed to select the
enrollee sample only from those individuals who
meet program eligibility criteria. This is subject
to review after the New York City pretest.

b. Questions have been raised as to whether the
enrollee population to be sampled for the study
should be restricted, for example, by excluding
older or disabled persons. These are to be re-
solved by consideration of the benefits for the
study to be gained by the restrictions.
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c. It is tentatively proposed in each study area, to
sample program activities over the entire SMSA.
This is subject to review on the basis of the ex-
pected impact on program costs.

SOME OPPORTUNITIES IN THE RESEARCH DESIGN

7. 1 6 Some opportunities in the research design for strengthening the study
data and the span of inference from the study if funds are available are identi-
fied in the report.
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APPENDIX A

TABLES FOR SECTION II



TABLE A.1

50 JOBS CITIES

State City State City

Alabama Birmingham Louisiana New Orleans

Arizona Phoenix Maryland Baltimore

California Long Beach Massachusetts Boston
Los Angeles
Oakland Michigan Detroit
San Diego
San Francisco Minnesota Minneapolis

St. Paul
Colorado Denver

Missouri Kansas City
District of Columbia Washington St. Louis

Florida Miami Nebraska Omaha
Tampa

New Jersey Jersey City
Georgia Atlanta Newark

Hawaii Honolulu New York Buffalo
New York

Illinois Chicago Rochester

Indiana Indianapolis

Kentucky Louisville
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TABLE A. 1(Cont)

State City State City

Ohio Akron Texas Dallas
Cincinnati El Paso
Cleveland Fort Worth
Columbus Houston
Dayton San Antonio
Toledo

Virginia Norfolk
Oklahoma Oklahoma City

Tulsa Washington Seattle

Oregon Portland Wisconsin Milwaukee

Pennsylvania Philadelphia
Pittsburgh

Tennessee Memphis
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TABLE A.2
REGIONAL OFFICES FOR HEW, LABOR, HUD, 0E0, SBA

Region. Regional Area Location Regional Office Jurisdiction
I New England Boston Conn. R . I .

Maine Mass.
N .H. Vt.

II Northeast New York N.Y. Pr.
N.J. Vt.

III Mid Atlantic Philadelphia Del. Md. Va.
D. C . N.C. W.Va .
Ky. Pa.

IV Southeast Atlanta Ala . Miss.
Fla. S.C.
Ga. Tenn.

V Midwest Chicago Ill. Minn.
Ind. Ohio
Mich. Wisc.

VI Southwest Dallas-Fort Worth Ark. , Okla.
La. Tex.
N.Mex.

VII Mountain Plains Denver Colo. Mo. So .Dak .

Idaho Mont. Utah
Iowa Neb. Wyo.
Kan. N.Dak.

VIII Far West San Francisco Alaska Hawaii Wash.
Ariz. Nev. Guam
Cal. Ore.
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TABLE A.3
DOL MANPOWER PROGRAMS REPORTED IN STATUS REPORT

OF PROJECTS ACTIVE AS OF FEBRUARY 1969

Training Programs:
MDTA Institutional
MDTA On-the-Job
MDTA Apprenticeship

Outreach
JOBS
New Careers

Work-Experience Programs
Neighborhood Youth Corps

In- School.
Out-of-School
Summer

Operation Mainstream

Special Programs:
Experimental and Demonstration
Special Impact

Concentrated Employment Program

Work Incentive Program

85

loi



APPENDIX B

BIBLIOGRAPHIC NOTE FOR SECTION III

B. 1 The literature on the design and use of sample survey data for "analyt-
ical" purposes is not extensive; analysis of variance models to facilitate the
design and analysis of such surveys have been employed by J. Sedransk in a
series of papers, although he has not specifically considered the question of
programmatic applications raised here. See, for example, "Analytical Surveys
with Cluster Sampling," J. RoyStatist. Soc., Series B, 27 (1965); 264 -278, in
which a mixed model is used; and "Designing Some Multi-Factor Analytical
Studies," J. Amer. Statist. Assoc., 62 (1967), 1121-1139, in which a fixed
effects model is used. These papers assume that the goal of an analytical sur-
vey is to compare the means of different domains of study (sub-populations).
In "Planning Some Two-Factor Comparative Surveys," J. Amer. Statist. Assoc.,
64 (1969), 560-573, Sedransk and Booth consider the design of a survey to
make overall comparisons between classes for one classification of a two (or
more) way classification. The problem considered is related to that of this
study. Frank Yates has a discussion of methods for constructing estimates of
the means of classes for one classification or a two-way classification and of
the limitations of sample survey data for analytical purposes, because they are
observational rather than experimental data, in his "Sampling Methods for Cen-
suses and Surveys," 3rd Ed., Sec. 5.23-5.25 and 9.6-9.10, Hafner Publishing
Company, New York, 1960. Some useful comments on problems of design and
interpretation are given in N. Keyfitz, "A Factorial Arrangement of Comparisons
of Family Size," J. Amer. Social., 58 (1953), 470-480; and W.G. Cochran,
Matching in Analytical Studies," Amer. J. Pub. Health, 43 (1953), 684-691.
Models for the analysis of variance with infinite and finite population sampling,
and questions of inference from a sampled universe to other universes, are dis-
cussed in J. Cornfield and J.W. Tukey, "Average Values of Mean Squares in
Factorials," Ann. Math. Statist. , 27(1956), 907-999; M.B. Wilk and 0. Kemp-
thorn. "Some Aspects of the Analysis of Factorial Experiments in a Completely
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Randomized Design," Ann. Math. Statist. 27 (1956), 950-985; and P.J.
McCarthy (op. cit). Statistical methodology appropriate for the analysis of
data from complex surveys, in the sense of being "exact," is reviewed and
developed by P.J. McCarthy in two publications: "Replication, An Approach

to the Analysis of Data from Complex Surveys," National Center for Health
Statistics, Series 2, No. 14 (April 1966); and "Pseudoreplicction, Further
Evaluation and Application of the Balanced Half-Sample Technique," National
Center for Health Statistics, Series 2, No. 31 (January 1969); U,S, Govern-

Ment Printing Office, Washington, D.C.
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APPENDIX C

REGRESSION ANALYSIS FOR ESTIMATES BY ANALYSIS GROUPS

C.1 In the study, estimates will be prepared for a variety of analysis
groups to provide measures of the effect on program impact of a number of
variables of interest; for example, race and sex of the trainee. One alternative
to separate estimates for each such analysis group, based on the samples
from the groups in the study, is to derive such estimates from a regression
equation based on the entire sample with dummy variates representing the
groups. This approach is one typically used in econometric studies. 1/When
there is a large number of factors of interest, methods such as this are of
great potential value in permitting detailed analysis without the necessity for
corresponding proportionate increases in the sample size required.
C .2 The objective of this Appendix is to briefly explore the potential
contribution of this approach to the study analysis. The analysis compares the
sampling errors of independent estimates with those of regression estimates.
A simplified statistical model is used in order to exhibit the structure of the
results.
1/ For a general discussion of this approach in the context of regression

analysis, see,for example, Arthur S. Goldberger, Econometric Theory,
John Wiley & Sons, Inc., New York,1964; E. IvIalinvaud , Statistical
Methods of Econometrics, North-Holland Publishing Company, Amsterdam,
1966. For a discussion in the context of the analysis of variance of
multiple classifications, see, for example , Oscar Kempthorne, The Design,
ahri AnAlysi s aLF.xperiniatit_s_, John Wiley & Sons, Inc., New York, 1952;
H. Scheffe, The Analysis of Variance, John Wiley & Sons, Inc., New York,
1959.
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The Model

C.3 The model assumes that separate regressions are computed for each
studyarea. The regression analysis is to provide estimates of the expected
value of some variable of interest, say ys for groups defined by combinations
othe analysis factors. For example, y might be annual post-program earnings,
To be specific, assume that estimates are to be made for each of two race groups
by sex, and that within each of the four race-sex groups a simple random sample
of n individuals is selected .a/for each of which an observation on the variable
of interest is obtained.
C.4 Let

yijk = observed value of y for the k-th sample individual in
race group i and sex j; i = 1,2; j = 1,2; k = 1,2, ..., n.

The yi.k are assumed to be normally and independently distributed with means
pij an3 common variance e.
Independent Estimates by Race-Sex Group

C .5 If independent estimates are made by race-sex group, the minimum
variance unbiased estimator of l.tij is yij, the mean of the n sample observations
for individuals in race group i and sex j. The variance of each of the estimates
Yij is

02 =
Yij

62n. . i)

Regression Estimates by Race-Sex Group

C.6 The regression estimates will differ according to whether or not there is
interaction between the effects of the two variables/race and sex.
C.7 Interaction Assumed to Be Absent. If there is no interaction, it is
assumed that

Flo = Po + ij Pa X2 ij . 2)

where Xiij and X2ij are dummy variates for race and sex, respectively, with

x21j

= + 1 for an individual in race group 1
- 1 for an individual in race group 2

= + 1 for an individual of sex 1
- 1 for an individual of sex 2

2/ From an infinite population of such individuals.
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The minimum variance unbiased estimator of 14j is

Yij(reg.) = bo + b2 X2ii 3 )

where the b's are the estimates of the corresponding 0's defined by the conventional
least squares estimators. Since the number of observations in each of the tour
race-sex groups is the same, the dummy variates are orthogonal and

bo = y (C. 4)

bt = ( 31.2. ) (C .5)

b2 = ( cf.i 1 -cf. 2 (C . 6)

where Yfi. is the mean of y for race group 1, is the mean of y for sex j, and
y.. is the overall mean. Thus,

- -
(reg) Y- 4

1

Y1' Y 2 ' ) Xi ij + 2 Y 1 /1'2 X2ij

These estimates may be written explicitly as follows:

Ytt(reg) =Y+ ( .111 7 C / 2 ) ( "C/ 1 3./ a)

(3 Ytt +Y12 Y 22)

Yi2(reg) = (7.1 3;2. ) (cr.i .c; 2 )

= 3;11 + 3 TT/2 + S122 )

- -
(reg) = Y -2 ( Yi . Y2 ÷ 7 ( Y.1 Y .2)

71. ( YlI 2 + 3 3'at Y22 )

i;23(reg) = Y 1 ( Y2, ) 9.2 )

.911 Yr12 .921 + 3 S122 )
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The variance of each of the estimates 91j (reg) is

and

0 2
02 = 0.75 = 0.75 2

Yij (reg)

y= 0.87 0-ii (reg) Yij

Yii
(C 9)

(C.10)

In the general case of r factors, each having two levels, the variance of
(reg) is

CY2
1+r 02 1+r 2 -

Yijk...(reg) 2r n 2
--r

Yijk...
(C.11)

where n is the number of observations per cell. If there are a total of m
observations altogether n = m/2r and

while

02 = 2r
Yijk... m

0202- = (1+r)
Yijk...(reg)

(C.12)

(C . 13)

C.8 Interaction Assumed to Be Present. If there is interaction between the
effects of the two variables race and sex, it is assumed that

uij = 8o + x llj + R2 X A3 x 3ij

where xlii and x2ii are defined as above and 3/

Xs = xlij X2 ij

(C.14)

(C.15)

3/ See,for example, Einar Hardin and Michael E. Borus, Economic Benefits and
Costs of Retraining Courses in Michigan, School of Labor and Industrial
Relations, College of Social Science , Michigan State University, June 1967
(Processed).
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The minimum variance unbiased estir.ator of u.ii in this case is

-*
ij (reg) = b0 b1 x 1 ij b2 -K2ij X3 ij

where 130 b1, and b2 are defined as in Equations (C .4) to (C .6)

and

b3 = 71 (Y-11 Y1 2 Y21 ÷ Ya 2 )

(C .16)

(C.17)

Thus the coefficient b3 may be interpreted as representing the difference between
the two race groups, of the difference between sex within race, or the difference
between the two sex groups of the difference between race within sex.

Yij
-* -

(reg) 17 + i (Y1 1 1;2 ) xiij 1 ( y.1 y12) xnij

+ 71- Y11 Y1 2 C721 + 37- 22 ) X31.1

If these estimates are computed explicitly, it is found

that

Yij (reg) =Yij

.18)

(C.19)

as might have been anticipated, so that there is no increase in efficiency
compared with independent estimates by race-sex group.
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APPENDIX D

SAMPLE DESIGN ANALYSIS

D.1 This Appendix presents supplementary details of the discussion in
Sections III, IV, and V.

OPTIMIZATION ANALYSIS

D.2 The following details supplement paragraphs 3.11-3.20.

Optimum Selection Probabilities and Sampling and Subsamplinq Rates

D.3 With the sampling model and estimator specified in paragraphs 3.14 -
3.15 , the sampling variance of r with the usual approximation for a ratio estima-
tor is found to be 1/

where

Q N2z2 Q N2 a202 _ L___ E h h
+

1 h wh
cly4 ya Er

h=1
Ph

h=1 Ph nh

Zh (Rh - Rqh)2

Xh = E(xh /h) qh = E(yh/h) R
h
/q

h

aw
h

= a2X - 2Ra hxy + R2 a2

a2 E [(xht b h)2 /h 0.2 y = [ n(Y. t n
)2 /h]hx

(D.1)

1-/The methods for deriving these results parallel those presented in M.H. Hansen,
W.N. Hurwitz, and W.G. Madow, Sample Survey Methods and Theory, Vol II,
Theory, John Wiley & Sons, Inc., New York, 1953, Chapter 9; and W.G. Cochran,
Sampling Techniques (Second Edition), John Wiley & Sons, Inc., New York, 1963,
Chapter 11.
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a hxy E[ Phi- gh)(Yht- ?h)/h]]

Q -
Y = E Yh Yh Nhh=1

and E(-/h) denotes the conditional expected value of the variate inside the
parentheses for h fixed, i.e. , for a given area. Since the sample size will
vary depending upon the particular areas falling in the sample, the cost used
for the optimization is the expected total cost (average over all samples)

Q
cl q + c2 q E nh

h=1

If the sample is such that the estimates x' and y' are self-weighting

nh

Nh
ph = E Ph = 1

h=1

and the variance (D.1) may be written

N2 Z2
= E h h

clY4 Ph
h=1

Nat
w

qkY2

Q Q
where a 2 = r N 02/N N =E N,,

h=1 h h h=1 h

and the cost (D.2)

c1 q + c qkN

To carry out the optimization Fet up the Lagrangianik:

= ar2 + (ci q + c2qkN-c) + x2 (EPh-1)

(D. 2)

(D.3)

(D. 4)

(D. 5)

where c is the fixed total cost. Then the solution of the equations 60 A q = 0,
kb /6 Ph = 0, 6 k = 0, 6 11) /6 = 0, 6 tp /6 A2 = 0 will give the values of

Ph, and k which minimize the variance of r subject to fixed cost. The result
for Ph is:
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111 Z121 JN2h 6
h

a2
Ph _

E J Nz2 E MI5 ha2
hv h h

where Z2
h

= 5 h.02

2and a =

1 zwith a2
Q

h=1

Let 6 =
1

Q h

then , a2

The result for k is

k =

6 a 2 a2 = (1-6)62

c 1-6

E.P1-1611

so that the optimum nh are

nh
ci
c2

il-6
6h

(D. 6);

(D.7)

(D. 8)

(D.9)

(D.10)

(D.11)

(D.12)

(D.13)

If the 5 do not vary greatly, so that they may be replaced by their average as
an approximation, the optimum values for k and nh become

1
r 1-6

k N C2 01/ 6

nh I C

C2

}

(This condition is also that for a self-weighting sample to be optimum.)
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D.4 In applying for results of this analysis, the optimum values for the
Ph and k are determined. The optimum values for q, the number of areas to
select, is then determined by the total fixed cost from the formula

q c1 +c2 kN (D.15)

The structure of the optimum thus parallels the intuitive approach of determining
the sample required per area for the analysis contemplated, with the number of
areas to be included in the study then being fixed by the available funds.

Implications of Compromise Selection Probabilities

D.5 The selection probabilities arrived at for the study sample, as described
in paragraph 3.19, are not the optimum probabilities that would be indicated by
Equation (D.6) for each of the programs considered individually, but a compro-
mise between them. For an arbitrary set of probabilities, the values of k and nh
corresponding to those in (D.14) are

k 2_ C 1 -6 1

VENh2 /Ph

c / 1-6 N
h

/Ph
nh

C2

5 JE1121/Ph

(D.16)

Again , q is determined from the total cost constraint. Now consider a given
program, and let

Ph = (1 + f )13*
hh (D.17)

where Ph denotes the compromise selection probability for area h and P* the
optimum selection probability for the given program. Let nhi, denote the cor-
responding numbers of enrollees to be taken for the sample. Then
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nh
1

nh 1+fh (D.18)

D.6 According to (D.14), with the optimum selection probabilities/a con-
stant number of enrollees would be sampled per area. The implication of (D.19)
is that, if the size of program in an area is relatively small compared to that
implied by the selection probability used (i.e. , NP

h), the number of enrollees
to be sampled should be smaller than the average per area; if the size of program
is relatively large, the number of enrollees to be sampled should be larger than
the average per area. Under conditions for which sampling with probability pro-
portional to program size would be optimum, the reduction or increase would be
in direct proportion to the ratio of the program size to that implied by the selec-
tion probability, maintaining the self-weighting condition; that is

nh Nh

N*h NPh
(D.19)

D.7 From the point of view of analyses for the individual areas, it would be
desirable to equalize the enrollee sample by area and by program within area
(assuming equal variance components). Nevertheless, in actual fact, it is to
be expected that in particular programs in the individual study areas the flow of
enrollees during the study sampling period will be too small to meet this objec-
tive; and the deficit will be balanced over the total sample by sampling larger
than average numbers of enrollees from areas with relatively large programs.
Also, the measures of program size were, of necessity, based on data for the
fiscal year preceding that in which the J tudy sample will be selected. The im-
plications of this analysis are that:

a. These adjustments should be distributed over the
study areas in accordance with expected program
size to the extent feasible

b. A fortiori, adjustment of the enrollee sampling by
program and area in this way should tend to improve
the statistical efficiency of the study design, given
area selection probabilities actually used, for nation-
al projections from the study and for projections to
the study areas.
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Optimum Probabilities Compared with Stratification of Areas by Size

D.0 The same approach is applicable to a sampling model in which areas
are assumed to be stratified by size and sampled with equal probabilities with-
in stratum.-2/ In that case, the optimization determines the sampling rate for
areas to be used in each of the size strata. The optimum sampling rates for
areas in the different size strata mimic the optimum selection probabilities for
areas in the unstratified model so that the probability of selection for a given
area is essentially the same function of size under either sampling model. This
is the basis for the statement in paragraph 3.20 that the two approaches yield
the same effect.

Implications of Alternative Objectives
'D.9 The objective in the analysis approach followed, i.e. , with the num-
ber of areas to be selected not fixed, was to permit some exploration of the
optimum number of areas assuming no constraint in the initial specifications for
the study other than total cost. It may be remarked thation the available evi-
dence, if the primary objective of the study were national projections,the op-
timum number of areas to sample should be greater than ten.

SPECULATED SAMPLING ERRORS

D.10 The following details supplement paragraphs 3.23 - 3.40.

The Speculated Sampling Errors

D . /1 For the sampling error investigation the 10-area design outlined in
paragraph 3.21 was assumed, with the statistic of interest being average
annual post-program earnings per enrollee. Consider a given program, say
program g. The estimator used for the investigation is:

where

x
rg

Ngl xrgl + Ng2 xrg2 + Ngs xrgs

10 1

L L Nghi
=

h=3 i=1 p
hi

xrghi

rgs

E
1 N911. ,

h=3 i=1
Phi

(D. 20)

(D. 21)

xrgl and xrg2 are estimates of average annual post-program earnings per pro-
gram g enrollee in each of the two self-representing strata, and xrgs is a com-
bined ratio estimate of the average in the eight nonself-representing strata; and

?SeeSee the references cited in Footnote 1.
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Ngl' Ng2' and Ngs are corresponding assumed populations to which the esti-
mates are to be projected, with

Ng = N + Ng2 + Ngs (D.22)

There are alternative estimators which might be useful, and these will be consid-
ered in the study. There are also a number of alternatives for constructing the
averages xghi. For this analysis it is assumed that a post-program earnings
figure for the time period of interest is available for each sample individual,
from which the average per enrollee is computed. So

Xghi
xghi

nghi
1

nghi

nghi

E xghij (D.23)

where there are nghi sample individuals from program g in area i of strata h.
The sampling variance of x

rg
is found by standard methods to be

(D .24)
Qh N2 hi1

Nghi
Z3 + E

10
p cy

2
g

1

n N2 L
10

2Qh- hi ghigs h=3 1=1 Na nghi ghtX
rg g h=1 i=1 ht

where

with

and

Ti = Ng/N
g gs g

Zghi =
(NghixghiPhi - NghTCgh)- )7gs (Np

hi

ghi - N

Qh
X ghi = E ghi/ghi) )=(-gh E Nghi ghi gh

i=1

xgs

Ngh

10
E

h=3
Qh

=E
i=1

Ngh Rgh/Ngs

Nghi
10

N = N
Ngs

Cr
2 = E - /ghighi ghij ght
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Qh denotes the number of areas in stratum h, and N ghi an assumed population
in area (hi) to which the estimate for program y is to be projected. For the ana-
lysis it was assumed that

rig = 0.8.

Then, with a self-weighting sample
2

.02 = 0 . 8) 2
oBg a

Wg
x 8rg

10 Qh

(D.25;

(D.26)

where o 2
3g E PhiZ2ghi/8 R2

gs (D.27)
1

h=3 i=1

10 Qh
N 02 /N (D.26)

W
o 2

g = E E ghi ghi g
h=1 i=1

with l1.gs = N /8, and n the total size of sample from program g. Equationgs
(D.26) was used for computing the speculated sampling errors for average an-
nual postprogram earnings per enrollee in a given program presented in the
text tables. Numerical values to use for 02 and o 2 in (D.26) were taken

Bg Wg

from generalized variance curves, the derivation of which is described in
Appendix E. For the speculated sampling errors of average annual post-pro-
gram change in income compared with controls, the change is (xrg- xrc) where
xrc is the average annual income per control case comparable to post-program
income of enrollees, with sampling variance

a 2a 2
=

= + 0.2 - 2p= a= a= (D.29)=
x -x x x xxxxrg rc rg rc rg rc rg rc

where 0; x= is the correlation between the estimates of annual post-program .
rg rc

earnings of enrollees and controls. Each of o2 and o2 has the form (D.26).
x x

rg rc
so that, if it is assumed that annual earnings of enrollees and controls are
correlated only at the area level,
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aa= =
= (0.88)3 c1Bac - 20

Bgc
a

Bg
a

Bc
xrg- xrc

03Wg
ng nc

(D .30)

where a2Bc Wa2 c
are defined as in (D.27) and (D.28) for the control group.

For deriving numerical estimates, the first term of (D.30) was approximated
by

(08)2 + a3
8 Bg Bc (D . 31)

2Again, numerical values to use for a2
Bc

and a.. c were taken from generalized
vv

variance curves, the derivation of which is described in Appendix E.

Application of Speculated Sampling Errors

D.12 The interpretation of the sampling errors in paragraph 3.35, and in
the form illustrated in paragraphs 3.40 and 7.9, i.e.,

and

The chances are about 2 out of 3 that the difference
between the (sample estimate) and the (statistic)
which would be found from a study of all enrollees
would be less than --(sampling error)

The chances are about 19 in 20 that the difference
between the (sample estimate) and the (statistic)
which would be found from a study of all enrollees
would be less than twice -- (sampling error)

is a standard form of confidence interval statement. The"chances" cited assume
that the sample estimate referred to is approximately normally distributed. It
is anticipated that the study sample will be sufficiently large that this assump-
tion will be tenable for the major independent estimates.a/ The"study of all

See P.Erdos and A. Rienyi, "On the Central Limit Theorem for Samples From a
Finite Population, " Pub. Math. Inst. Hungarian Acad. Sci. , 4(1969), 49-57
and j. H'ajak, "Limiting Distributions in Simple Random Sampling From a
Finite Population," Pub. Math Inst. Hungarian Acad. Sci., 5(1960), 361-374
for theoretical conditions; and W .G. Cochran, Sampling Techniques, 2nd Ed.,
38-44, John Wiley & Sons, New York, 1963 for a discussion of the validity of
the normal approximation.
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enrollees" referred to assumes the use of the same data collection instruments
and procedures as for the sample covered in the study that is carried out, the
only difference between the two being in the "sample" size. For this reason,
the "study V./all enrollees" is sometimes referred to as "equal complete
coverage. "/ fl
D.13 The following details supplement the discussion of the effects of
measurement error in paragraph 3.35. Since the sampling error does not in-
elude the 'potential contribution of systematic errors arising from the design
of the data collection instruments and procedures or their execution, it may
not provide an adequate measure of uncertainty if the study estimates are:
subject to bias. The mean square error (MSE) of an estimate, measured from
the population value that is to be estimated, does include the contribution of
such errors. It may be expressed as

MSE = a2 +132 (D.32)

where a = sampling error of the estimate

and B = bias of the estimate.

1.

A rule of thumb frequently recommended is that if B/a <0.1,confidence interval
statements for a normally distributed but biased estimate based on a will have
approximately the same confidence (or odds) as if based on V MSE. §-/ As the
bias increases relative to sampling error,probabilities of errors may be rapidly
affected, particularly the probabilities for one-sided (i.e., positive or negative)
change which are computed from only one tail of the distribution of the estimate.
If B/a is less than about 0.5 confidence interval statements for a biased es-
timate based on V MSE will have approximately the same confidence,: for odds)
as corresponding statements for an unbiased estimate based on a .
D.14 What is called the OC (Operating Characteristic) curve of the study
in paragraph 3.37 gives the probability of finding a statistically signifiCant
post-program increase in earnings of enrollees compared with controls based
on the study sample when there in fact is a "true" post-program increase of
the magnitude specified. By "true" increase is meant the increase that would
be found from a study covering all program enrollees. As noted in paragraph
3.37 the statistical test is that of the hypothesis that there is no increase in
earnings (H0), against the alternative that there is an increase. The curves
are calibrated so that the probability of finding a statistically significant in-
crease based on the study sample when there in fact is no true increase is
0.05. What is called the OC curve here is usually referred to as the power

4/ See, for example, W.E. Dening, Sample Design in Business Research, John
Wiley & Sons, Inc. , New York, 1966, Chapter I.

5/ Compare, for example, W.G. Cochran, op.cit. , Chapter 1.
6/ Hansen, Hurwitz and Madow, op. cit., Vol I, Chapter 2.
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function of the statistical test involved; the OC curve cited here is the corn-,
plement of the power function in this terminology. The OC curve computations
given in this report assume that the study estimates are approximately normally
distributed.

Implications for Benefit-Cost Ratios

D.15 The relationship used to arrive at speculated sampling errors for
benefit-cost ratios is derived as follows . Since r = B'/C' we can write

so that

B' = rC'

V2 = V2
B' rC'

since rC' is the product of two random variables V2 is 7/

1/2 = V2 + V2 + 2 V V
rC' C' PrC' r C'

(D.33)

(D.34)

(D .35)

and by the assumption that the benefit-cost ratio and program cost are un-
correlated

= o

substituting (D.35) in (D.34) with this assumption

V2 = V2
r

+ V2

so that V2 2 v= a
B'/C' B' C'

(D.36)

(D.37)

Sample Allocation With a Fixed Total Cost

D.16 For approximating an optimum allocation between the program enrollee
and control group samples, we note first that for purposes of national projection
of the study results, control cases should be sampled in each area in which
program enrollees are sampled. This provision is dictated not only by consid-
erations of sampling error, but by the fact that it is likely that area-environ-
ment influences on the outcomes observed for program enrollees cannot be

7/ For a general discussion of the variances of products, see Leo A. Goodman,
"The Variance of the Product of k Random Variables," T.Atner. Statist, Assn.,
57(1962), 54-60.
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adequately quantified. Thus, matching within area--essentially a nonparametric
adjustment technique for the area-environment factors--is desirable. With this
stipulation, the optimization can affect only the within-area component of the
variance of national projections. In the case of analyses for the study areas as
a fixed set, of course, this is the only component of variance.
D.17 From equation (D.30),the within area component of the variance of the
estimated average annual post-program change in earnings for a given program
is

az azWg We
nc (D.38)

and the within area cost is assumed to be represented by the cost function

cg ng + cc nc (D.39)

where c and cc are the variable costs per program enrollee and per control
9

case in sample, respectively. To derive the optimum allocation, form the
Langrangian

02 a2WcWg
1,0

+ X (c n + c n - C)
ng nc 9 9 c c (D.40)

where C is the assumed fixed total cost. Proceeding as in paragraph D.3, the
optimum allocation is found to be

nc

n
g

laJazWC /CC WC C

a 2
Wg/

c
g

ozWg
Cg

(D.41)

Distinctions were not made between the optimum allocations with regard to the
different programs because it was concluded that there was not sufficient infor-
mation to warrant firm distinctions between the values of o

Wg
c //for the

different programs. Og

D.18 From the data presented in Appendix E, the ratio 62 /a2 was takenWc Wg
to be approximately 1.4. To evaluate the unit costs, Cg and it it was nec-

essary to make some assumptions as to the structure of the unit costs for pro-
gram enrollee cases and control cases. The assumptions as to loss rates are
summarized in paragraph 3.44, and the cost parameters in paragraph E.18,
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Appendix E. With these assumptions, the total field costs to obtain data at:
the end of the study for one control case would be on the order of 2.4-2.8,those
for one enrollee. Since a single control case will serve for all programs, for
each of the two age groups, this cost ratio should be divided by the number of
programs served to obtain a cost ratio attributable to a particular program. For
the age 22 and over group , a control case will serve for both the JOBS and MDTA
(Inst) programs, This leads to the conclusion that nc/n

g
should be about 1.0-

1.1, or that the sample size for each of the programs and for the control group
after attrition should be about the same. For the under 22 age group, the con-
clusion would be that nc

/ng should be about 1.2-1.4. Considering that the op-
timum is likely to be fairly broad, and that the program cases will be the base
for other analyses of interest, it is recommended that the sample size for each
of the programs and for the control group after attrition should be the same for
the under 22 age group also.

SAMPLING PROGRAM ENROLLEES AND CONTROL CASES

D.19 The following details supplement Section V.

Sampling of Program Enrollees

D.20 It should be noted that enrollees will be selected by a two-stage pro-
cedure rather than by simple random sampling as assumed in the computation
of the speculated sampling errors. The effect of this for ratios or averages, in
relvariance terms approximately is to multiply the within-area component of the
relvariance that would have been obtained with simple random sampling by the
factor

[ 1 + 1)] (D.42)

where n is the average number of enrollees sampled per program project and 5
is the measure of homogeneity for enrollees within project. A target n on the
order of 8 will be aimed for (see Appendix E). The ability to achieve this will
depend on the numbers of projects enrolling individuals during the study sam-
pling period. However, the two-stage procedure is not expected to lead to
relative increases of more than a few percent in the sampling variances of
study estimates since the effect of the proposed stratification at the first stage
will be to reduce 6 , unless the entire sample must be selected from only one
or two projects. The impact on totals estimated from the study, if any, would
be somewhat greater.
D.21 The decision to not employ controls on the numbers of individuals by
sex and race selected from an individual projects, or to impose other controls
in the sampling of enrollees, is based on the desire to keep the within-area
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analysis within the limits of available statistical tools. The use of estimation
techniques based on post-stratification for estimating post-program changes in
earnings will be considered in the study if it appears desirable.

Sampling of Controls

D.22 Scheduling of Screening. When the screening for the control sample is
not carried out simultaneously with the sampling of program enrollees, there is
a potential foe bias which is not discussed in paragraph 5.13. If screening is
done in advance of the enrollee sampling, the potential for bias appears likely
to favor tne control group. To see this, suppose the screening were done at
time tl, and selection of enrollees at time t2 as they enroll. An individual in
the population v.'ho was unemployed at time t1 could be selected as a control
case and would tnen be retained in the sample even if he were employed at
time t2. On the other hand, it would seem that at least some individuals un-
employed at time ti but employed at time to would be eliminated as potential
program enrollees. If the screening follows the enrollee sampling,the potential
bias appears likely to favor the enrollee group. If the time lag between screen-
ing and enrollee sampling were not long, the impact of this potential for bias
would undoubtedly be small.

D.23 Matching in Selection of Controls. The technique of matching controls
with enrollees on the basis of a number of variables is a nonparametric tech-
nique for reducing the variance of enrollee control comparisons and, in particular,
of estimated post-program changes in earnings. It is nonparametric in the sense
that it does not depend on the mathematical from of the relationship between the
variables used for matching and the variable of interest. The efficiency of
matching depends upon the (multiple) correlation between the matching variable(s)
and the variable of interest. Thus, it is tempting to select controls with match-
ing on a fairly extensive list of characteristics.
D. 24 To attempt matching on a relatively large number of variables would be
time-consuming and costly for the screening operation required to obtain "accept-
able" control individuals. Further, it is likely to result in fairly distorted con-
trol samples.
D. 25. If the program enrollees reflect selection in the recruiting of individuals
for the program, the estimates of program impacts based on matched controls are
likely to give a biased estimate of the program effects to be expected for the tar-
get population.

D.2C=.. As shown in 14,4Dendix F, regres5i.on analysis:, can be expected to provide
about the same precision (sampling variance) as matching with the sample sizes
contemplated. This assumes that the correct regression function is used; other-
wise,a bias term must be added. If the correct regression function is used, the
fact that program enrollees represent a restricted selection from the target does
not introduce a bias in the estimation of program impacts,but only an increase in
variance.
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D. 27 Enrollees and controls will be matched on race, sex, and broad age
group. Since both groups will meet program eligibility requirements, it is
expected that the range of variables of interest for regression analysis will
generally be constrained in comparison with the population at large. There-
fore, it is expected that linear regressions (or simple modifications of them)
will generally provide at least a good approximation model.

D.28 The consideration being given to matching by geographic area within
the LMA is motivated by the fact that it is not adequately known how the
associated area-environment can be quantified for a parametric (i.e., regres-
sion) approach.
D. 29 Central City-Balance of SMSA Distribution. As background for the
discussion in paragraph 5.19, the distribution of the poverty population to
1966 by race and location within SMSAs was estimated to be as follows:

Race
Percent Distribution by Location

Total Central
City

Balance
of SMSA

White
Non-white

67

33

57

43

83

17

Total 100 100 100

Source: Special tabulation of the March 1967 CPS
for 0E0.

Further data are provided by the Sample Urban Employment Surveys (UES) cov-
ering the CEP areas of Atlanta, Chicago, Detroit, Houston, Los Angeles, and
New York City, plus additional target neighborhoods in New York. For the
combined UES areas, averaged over the quarter of 1968, the following racial
distribution was estimated.
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Percent Distribution
20 and Older

of Persons
by Status

Race Civilian Non-
institutional Unemployed
Population

White 33 23

Non-white 67 77

Total 100 100

Source: BLS News Release USDL-10-278, February
20, 1969.

D.30 Target Population Sampling. The discussion in paragraphs 5.21-5.22
of potential undercoverage of the target population in household screening draws
upon data from the Pilot and Experimental Program on Urban Employment Surveys
sponsored by the Manpower Administration,EV and from a test conducted in con-
nection with a special census of Trenton, New Jersey in 1968 by trip Bureau of
the Census.2/ In both experiences, lists were created by contacting men in
places they are thought to frequent (e.g. , bar, restaurant, poolroom, barber
shop, street corner) and obtaining their names and addresses. In the UES
studies,interviews were then conducted at the given ziddresses, as found
possible, to determine whether the men would be reported in a household sur-
vey. In the Census test, the census listing were checked to see whether the
men had been enumerated. The data reported cannot be summarized simply.

8/ See,Bureau of Labor Statistics, Pilot and Experimental Program on Urban
Employment Surveys, Report No. 354, March 1969.

9/ See,Bureau of the Census, Response Research Branch, Missed Persons
Campaign in Trenton, New Jersey, Report No. 69-8, 26 February 1969
(Revised).
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APPENDIX E

NUMERICAL ESTIMATES OF VARIANCE ANT) COST PARAMETERS

SOURCES OF DATA

Variance Parameters

E.1 The data most directly relevant to developing numerical estimates of
variance parameters for design of the study sample are previous data on annual
pre-program and post-program earnings, on an individual person basis. It is
exceedingly fortunate that 0E0 was able to arrange access for the study to
such data from a national evaluation study of Job Corps terminees conducted
by Louis Harris and Associates, Inc., in 1969,and DOL to data from a national
study of NYC Out-of-School terminees conducted by Dunlap and Associates,
Inc., in 1967. The data in both studies are based on recall by the
These studies were the primary source of data for estimates of varianc
parameters. Only limited use of program statistics was posstbl.: becz ise,
by and large, they do not provide longitudinal data.
Cost Parameters
E.2 Numerical values for cost parameters are based on cost estimates
provided by the National Opinion Research Center of the University of Chicago
(NORC), the survey contractor for the study.

VARIANCE PARAMETERS

E.3 For design of the enrollee sample, estimates were wanted for the
levels of variance to be expected between enrollees within program project,
between projects within area, and between areas. The estimates which
were developed are described in the following paragraphs.
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Variance Between Enrollees Within Program Project

E.4 Variance Estimates. Estimates of the relvariance in annual post-program
earnings between NYC Out-of-School .program terminees within site (project)
were computed using the Dunlap survey data from the following 28 urban sites

Sites in SMSAs Comparable
in Size to the Study SMSAs

Sites in Smaller
SMSAs

New Haven, Conn. New Bedford, Mass.
Bridgeport, Conn. New Britain, Conn.
Patterson, N.J. Pawtucket, R.I.
Troy, N.Y. Lynn, Mass.
White Plains, N.Y. Pine Bluff, Ark.
Louisville, Ky. Waco, Tex.
Philadelphia, Pa. (2 sites) Baton Rouge, La.
Chattanooga, Tenn. Little Rock, Ark.
Miami, Fla. Cedar Rapids, Iowa
Minneapolis, Minn. Cheyenne, Wyo.
Grand Rapids, Mich. Brighton, Colo.
Milwaukee, Wis. St. Joseph, Mo.
Oakland, Calif.
San Jose, Calif.
Spokane, Wash.

The characteristics of the terminee sample used for the computations are shown
in Table E.1, and the estimates of relvariance in Table E.4 . The individual
post-program earnings of the terminees were computed by LS&R from data in
the survey giving, for. each period of employment, the number of weeks
employed, the average hours worked per week, and the average hourly wage
rate paid. Time spent in other manpower programs,military service, or school,
is not included in the computation of earnings. The effect is to underestimate
average earnings. Because the survey covered varying lengths of post-program
experience, the estimates of relvariance correspond to a ratio estimate of
annual earnings based on earnings per week covered in the survey. The average
number of weeks reported for, per terminee, is approximately 42. Relvariances
were computed from the usual approximation cf the form

2 av2 v2 - 2 v
x 'x ' y xy
Y

I/ The Dunlap study also included a sample of "controls. " This sample, however,
was not large enough for the computations here. Data from three urban sites were
not included because the sites could not be used also for the estimates of
relvariance between sites that were computed.
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where

a a 2
V 2 = S x Xa vx y = sxy / xy vy = s y2

The relvariances in Table E.4 are pooled estimates. The estimated variances
and covariances are pooled averages of the individual within-site estimates.
The same is true for the denominators of the relvariances. Separate estimates,
not shown in Table E.4, were also computed for sites in the larger SMSAs and
the smaller SMSAs for more detailed analysis.

E.5 Estimates of the relvariance in annual pre-program and in post-program
earnings between Job Corps terminees, within groups defined by Census geographic
region and 1960 population of place in which the terminee was found for interview,
were computed using the Harris survey data. These estimates presumably include
some between-place component and are therefore overestimates to an unknown
extent of within-place variances. However, since in the study Job Corps enrollees
need not return to the city from which they entered the program, the study estimates
will also be subject to this component. The characteristics of the terminee sample
used for the computations are shown in Tables E.2 and E .3, and the estimates
of relvariance in Table E.5. The individual post-program annual earnings data
by terminee are estimates by Harris based on terminee reports covering their
first six post-program months of experience. The relvariances for each of pre-
program and post-program earnings are based on the reports for each, egardless
of whether both figures were reported. Blank entries were treated as "not reported."
E.6 The data summarized in Tables E.1 through E.5 showed several patterns
which suggested an approach to "smoothing" the variance information from the
two programs and generalizing it to all five programs. First, it should be noted
that the variance estimates are themselves subject to sampling variance, and
some "smoothing" would be reasonable. Also, generalizing the variance estimates
might provide some insight into what would happen to the study data under
alternative economic developments during the 18-month follow-up period.

E.7 The patterns in Tables E.1 through E.5 of interest are, first,a tendency
for the relvariances to be smaller for groups with higher average earnings. This
was investigated with the NYC Out-of-School terminee data. The results, shown
in Table £.6, indicate,as expected,that the major component of the total variance
of average earnings between trainees arises from variation in patterns of working
rather than from earnings per week when employed. 4/Second, the Job Corps
data show higher earnings, bot: pre-program and post-program than the NYC
Out-of-School data. Thus, they might be useful for scaling up the variance
estimates from the two programs to higher levels that might be observed with
the MOS and MDTA programs.
4/ This would not necessarily be expected, of course, for groups of individuals

more regularly employed on a full-time basis.
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E.8 Variance Curves. The approach followed-to generalize the variances
estimates assumes that as earnings per week increase, pattern of working
will stablize in accordance with the patterns found in the two programs analyzed.
The Job Corps data available to LS&R did not show number of weeks worked, but
permitted distinguishing only those individuals who did not work at all from those
who had any employment. Accordingly, curves were developed by eye-fit to the
data for the proportion of terminees expected to have any employment as a
function of their average earnings per week; and for the relvariance in earnings
per week among those having any employment, again as a function of their average
earnings per week. The estimates of relvariance by race and sex were treated
as individual observations without regard to race and sex for this purpose. There
was the possibility, therefore, that the variance behavior observed at different
levels of average weekly earnings might be an artifact of characteristic differences
between the race-sex groups. Some check on this possibility was made by
comparing the points for each race-sex group for each of the pre-program and post-
program earnings of Job Corps terminees that were obtained from the separate
relvariance estimates for the larger cities and for the smaller cities. The conclusion
was that speculating as to sampling variances on the basis of earnings would be
bettor than on the basis of race-sex groups, even though average earnings in the
data analyzed were related to rar e and sex.. Tying the generalized variance curves
to annual earnings rather than the characteristics of the individual person could
have an advantage if the data from the surveys used were affected by nonresponse
biases. For exar.,ple, the surveys were retrospective, so that it may be speculated
that it would be easier to locate and obtain data from more successful individuals
than from less successful individuals ..3/ In this event, the patterns of employ-
ment of those individuals for whom data were obtained might be more representative
of individuals having similar annual earnings than of individuals having the same
demographic characteristics such as race and sex. The two curves were then
combined to develop curves for the expected relvariances between terminees within
program project as a function of average weekly earnings.
E.9 The NYC Out-of-School terminee data and the post-program Job Corps data
bothrepresent program enrollees. The pre-program Job Corps data were used as
a guide to what the variance characteristics of control cases in the study might
be. The generalized relvariances for average pre-program earnings were approxi-
mately 50 percent higher than for corresponding average post-program earnings.
Some limited comparisons between the controls and the terminees with controls
in the NYC Out-of-School data indicated relvariances on the order of 40 percent
higher for the controls than for the terminees even though average annual earn-
ings were about the same. It is possible to think of explanations for this
phenomenon, but the reason why this should be so is not known.

3/ This is certainly not always the case, particularly in the case of the rob Corps
terminees, since "success" of an individual may be associated with his mov-
ing which would make it harder to find him.
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E.10 Table E.7 provides a summary comparison between the relvariances
computed from the available data and the corresponding figures from the
generalized variance curves. The table shows the percent differences in the
coefficients of variation, and thus the percent differences in the sampling
errors of estimates that would result from samples based on the two figures.
A dash indicates a difference of less than one percent. For example, an entry
of 10 (or -10) in the table indicates that the sampling error that would be predicted
from the generalized curves would be 10 percent higher (or 10 percent lower)
than that predicted from direct estimates from the survey data analyzed. If the
predicted sampling error based on the direct estimates from the survey data
analyzed were, say, $100,the prediction with 10 percent ( or -10 percent) error
would be $110 (or $90) The agreement between the two sets of figures is
considered satisfactory. The conclusion is that the variance curves should be
considered as only approximations, but, that they provide a reasonable fix on
the general within-project sampling behavior to be expected in the study estimates.
E.11 The variance curves developed for the program enrollees and controls are
graphed in Figure E.1.1(
Variance Between Projects/Areas

E.12 The data available for developing similar speculations for the between
project and/or area component of the total sampling error to be expected in
making national projections were more limited.
E.13 The principal data available were from the NYC Out-of-School terminee
survey. Sites from which data were used for estimating within-site relvariances
were stratified by size of place and geographic region in which located. This
led to six strata for the larger urban sites and three strata for the smaller ones.
Estimates were made of average between and within site components of variance,
within stratum, for the statistic average earnings per week. The between
component estimated corresponds to a stratified sample of sites with probability
of selection porportional to program size (or a measure highly correlated with it).
A number of the between component estimates were negative. These were
treated as zeros in the averaging. 5 /The resulting estimates of average between-
components are summarized in Table E.8 . Additional estimates were made from
the Job Corps terminee survey data. These were more questionable with regard
to levels of variance ,since only size of place in which the terminee was inter-
viewed was identified rather than specific place. Rather, they were used to
check the relationships between the levels of variance for the race-sex groups.

4 /Presumably, if extended to higher annual earnings, the two curves should
coincide with each other and with a similar curve which might be derived for
individuals with earnings levels above those of the program target populations.

/, . is a biased but minimum mean square procedure. See M.G. Kendall and
Alan Stuart, The Advanced Theory of Statistics, Hafner Publishing Co., Vol.3.,
1966, p. 71. B.J. Topping, " Note on Restricted Estimates," U.S. Census,
Technical Notes, No. 1, 31-33, Washington, D.C.,1968.
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Finally, a 10-stratum sample of the study universe SMSAs was established;
and a between SMSA within stratum variance computed for 1967 average weekly
earnings of production or nonsupervisory employees in manufacturing industries
as reported in Employment and Earnings Statistics for States and Areas, 1939,67,
Bulletin No. 1370-5, Bureau of Labor Statistics, August 1968. The purpose of
this computation was to help scale the survey estimates up to higher earnings
levels. The generalized variance curve derived for the between-component is
plotted against that for the within-component in Figure E. 2 . The between-
component is assumed to be the same for both program enrollees and control
cases.
E.14 Variance Relationships. The variance relationships shown by Figure E.2.
are illustrated by the following examples of the estimated fraction of the total
relvariance (sum of the two components) due to the between component:

Type of Level of Annual Earnings
Case $1,000 $4,000

Program enrollees
(post-program) .025 .017

Control cases .017 .013

This fraction may be roughly interpreted as the intraclass correlation or measure
of homogeneity, say 6, of earnings within projects. The quantity (.1-6)/6
is a basic parameter for speculating the number of cases per area for an optimum
study design. Smaller values of this parameter indicate smaller numbers of
cases per area as optimum. If all projects in an area are sampled and the
between-component is interpreted as a between-area component, the values
of this parameter corresponding to the fractions in the tabulation above are as
follows:

Type of
Case

Level of Annual earnings

$1,000 $4,000
Program enrollees

(post-program) 6.2 7.6
Control cases 7.6 8.6

E.15 To provide some further background, estimates of the fraction of the
total relvariance due to the between area component were made for the
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dropout rate in MDTA (Institutional Component) in FY 68 and in JOBS (Contract
component) in the SMSAs in the study universe. These data were obtained from
special tabulations made for the study by the Office of Manpower Data Systems,
DOL. The computations were carried out for a 10-stratum and a 15-stratum design,
and assume simple random sampling within area. The values of / 6
obtained are as follows: ?I

Type of
Design

Program 1
MDTA (Inst.) JOBS (Contract)

5.0
6 . 1

10-stratum
15-stratum

5.4
6.7

The conclusion is that the minimum of the variance function for estimates of
items from the study such as those analyzed is likely to be fairly broad in the
neighborhood of the optimum number of cases per area. Thus, a compromise
number would be approximately optimum for each of them.
E.16 Correlation Relationships. For estimates of differences in earnings between
program enrollees and controls, and between program enrollees in alternative
programs in which they might have been enrolled, the correlation of earnings
between the groups compared is a parameter of the sampling error of the difference.
It is assumed that there is no correlation between the groups within area for a
fixed time period. Therefore, the correlation of interest is that between groups at
the area level. Using the NYC Out-of-School survey data an estimate was made
of the correlation at the site level (within strata) between the controls and terminees
with controls for average earnings per week. For sites in the larger urban places
the estimated correlation was 0.65, and for those in the smaller urban places,0.51.
For purposes of speculation, it should be noted that the average weekly earnings
of the controls and the terminees with controls in the data used were practically
identical. Thus, the correlation estimates may be high. Perhaps a maximum value
of U.S might be used for purposes of speculation for program-control comparisons,
and a value of 0.3 might represent a more conservative expectation for both program-
control and program-program comparisons.

COST DATA

E. 17 The cost data cited here are estimates provided by NORC as guides to
cost relationships for developing the study sample design, and are based on only
preliminary specifications for the field work. They cannot be used to construct

2/ The data indicated substantial variability in dropout rates between MDTA
classes within area, and between JOBS contracts within area. This would
suggest that if projects are sampled,larger numbers of cases per area than
indicated by the values in this table would be optimum.
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estimates of the study cost because of the omission of components of cost not
entering into sample design trade-offs.

E. 18 The parameter for overhead cost per area is $36, 000. The parameters
for interviewing costs are as follows:

Survey Operation
Unit Cost Per Person in Initial Sample

Control
Cases

Program
Enrollees

Sampling $ 2 $ 7 21
Pro-program interview $ 5 2/ $15
Post-program interview $ 5 g/ $ 7
Follow-up interview $ 6 3..../ $ 7 3--/

Total $30 $50

1/ Includes listing and screening.
2/ Assumes major proportion of interviews completed at project sites.
3/ Cost per person in initial sample for each of 3 follow-up interviews. Cost

per person completed in successive follow-up interviews increases.
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TABLE E.1

CHARACTERISTICS OF TERMINUS FROM NYC OUT-OF-SCHOOL
PROGRAMS IN SITES USED FOR ANALYSIS

1'2/

Race of
Terminee

Sex of Terrninee

Male Female I Total

1. Average Earnings Per Week

White 28.96 $17.52 $23.97
Non-white $21.65 $16.39 $18.48

Total $24.83 $16.72 $20.43

. Average Earnings Per Week Worked

White $54.89 $51.09 $53.64
Non-white $43.54 $45.54 $44.57

Total $48.66 $97.12 $47.96

3. Percent of Weeks Worked

White 52.8 34.3 44.7
Non-white 49.7 36.0 41.5

Total 51.0 35.5 42.6

4. Average Hours of Work Per Week Worked

White 31.8 32.7 32.1
Non-white 26.6 31.6 29.2

Total 28.9 32.0 30.3

5. Aielage Hourly Rate -

White $1.79 $1.56 $1.72
Non-white $1.64 $1.44 $1.53

Total $1.72 $1.47 $1.60

6. Number of Terminees Reporting

White 264 201 467
Non-white 350 499 853

Total 619 704 1,323

1/ Data from study conducted by Dunlap and Associated, Inc.
2/ During post-program period covered by the study, terminees in other

manpower programs, military service, or schools are treated as having
no earnings.

Based on different computer tabulation than the other items.
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TABLE E .2

CHARACTERISTICS OF TERMINEES FROM JOB CORPS TN CITIES OF
14000,000 OR MORE POPULATION USED FOR ANALYSIS*

Race
of

Terminee

Sex of Terminee

Male F-- Female

Per Week, AI] Terminees

Total

1. Average Post-Job Corps Earnings

White $50.31 $43.56 $49.40
Non-white $50.31 $26.60 $42.65

Total $50.31 $28.73 $43.31

2. Average Pre-Job Corps Earnings Per Week, M) Terminees
White $28.17 $ 5.06 $23.19
Non-white $37.69 $34.90 $36.58

Total $36.90 $33.37 $35.58

3. Average Post-Job Corps Earnings Per Week, Terminees With Any Work

White $62.89 $65.33 $63.44
Non-white $62.29 $43.60 $57.31

Total $62.33 $46.31 $57.98

4. Average Pre-Job Corns Earnings Per Week, Terminees With Any Work

White $37.56 $10.06 $34.77
Non-white $56.54 $53.81 $55.27

Total $54.79 $52.06 $5360

5. Percent of Terminees With Any Work, Post-Job Corps

White 80.0 66.7 77.3
Non-white 80.8 61.0 74.4

Total 80.7 62.0 74.7

6. Percent of Terminees With Any Work, Pre-job Corps
White 75.0 50.0 66.7
Non-white 66.7 64.9 66.2

Total 67.4 64.1 66.4

* Data from study conducted by Louis Harris and Associates, Inc.
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TABLE E.2 (Cont)

7. Number of Terminees Re ortin Post -lobpq,C,_
White 101 46 147

Nor-white 379 185 S64

Total 480 231 711

. Number of Terminees ReporUng, Pre-job Corps

White 61 36 97

Non-white 238 147 385

Total 299 183 482
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TABLE E.3

CHARACTERISTICS OF TERMINEES FROM JOB CORPS IN CITIES OF
250,000 - 999,999 POPULATION USED FOR ANALYSIS

Race
of

Termtnee

Sex of Tc.rmlnee

Male
I

Female I Total

1. Average Post-Tob Corps Earnings Per Week, All Terminees

White $47.71 $26.,10 $40.94
Non-white $46.65 $27.58 $40.40

Total $46.88 $27.29 $40.52

Average Pre -Job Corps Earnings Per Week, All Terminees

White $29.54 $17.76 $25.17
Non-white $24.60 $12.48 $19.96

Total $25.60 $13.51 $21.02

3. Average Post-Job Corps Earnings Per Week, Terminees With Any Work

White $56.04 $38.73 $51.44
Non-white $55.96 $41.81 $52.02

Total $55.98 $41.21 $51.90

4. Averae Pre- ob Cores Earnines Per Week Terminees With Any Work

White $40.04 $27.29 $35.90
Non-W-ite $40.10 $26.19 $35.58

Total $40.08 $26.60 $35.65

5. Percent of Terminees1Atih Any Work, Post-Job Corps

White 85.2 67.3 79.6
Non-white 83.4 66.0 77.7

Total 83.8 66.2 78.1

6. Percent of Terminees With Any Work, Pre-Tob Corps

White 73.8 63.9 70.1
Non-white 80.8 47.6 56.1

Total 63.9 50.8 58.9
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TABLE E.3 (Cont)

7. Number of Terminees Reporting, Post-Job Corps

White
Non-white

Total

15
208

7
101

! 22
309.

223 108 331

8. Number of Terminees Reporting, Pre-job Corps

White
Non-white

Total

12
136

4
74

16
210

148 78 223

Source: Data from study conducted by Louis Harris and Associates, Inc.
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TABLE E.4
RELVARIANCE PER TERMINEE OF ANNUAL POST-PROGRAM EARNINGS

BETWEEN NYC OUT-OF-SCHOOL TERMINEES WITHIN SITE

Race of
Terminee

Sex of Terminee
Male Female Total

White 1.28 2.04 1.55

Non-white 1.57 1.81 1.71
Total 1.45 1.88 1.69
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TABLE E.5
RELVARIANCE PER TERMINEE OF ANNUAL EARNINGS BETWEEN

jOB CORPS TERMINEES WITHIN REGION,
BY SIZE OF PLACE OF INTERVIEW

Race of
Terminee

Sex of Terminee
Male 1 Female ,Total

CITIES OF 1,000,000

Post-job
OR MORE

Corps Earnings

1.34
0.91

POPULATION

0.84
2.16

1.06
1.20
J..19

White
Non-white

Total 0.93 1.95

Pre-job Corps Earning

White
Non-hite

Total

1.21
2.16

---
1.69

1.60
2.03

2.12 1.78 2 04

CITIES OF 250,000-999,999
Post-job Corps Earnings

POPULATION

1.10
1.73

1.13
1.12

White
Non-white

Total

0.97
0.90
0.93 1.60 1.12

Pre-job Corps Earnings

1.51
2.87

3.65
3.14

2.09
3.28

White
Non-white

Total 2.53 3.57 2.98
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TABLE E.6
RELVARIANCES PER TERMINEE IN AVERAGE ANNUAL POST-PROGRAM

EARNINGS, BETWEEN TERMINEE WITHIN" SITE, NYC
OUT-OF-SCHOOL PROGRAM*

Race and Sex
of Terminee

All Terminees Terminees Who Worked
One or More Weeks

Earnings
per

Week

Earnings
per Week
Worked

. Earnings
per

Week

Earnings
per Week
Worked

All Terminees 1,69 0.88 0.89 0.60

White 1.55 0.72 0.92 0.52
Non-white 1.71 0.96 0.84 0.63

Male 1.45 0.93 0.96 0.71
Female 1.88 0.74 0.79 0.44

White:
Male 1.28 0.65 0.91 0.53
Female 2.04 0.70 0.91 0.41

Non-white:
Male 1.57 1.27 1.00 0.88
Female 1.81 0.76 0.72 0.44

*Based on data from survey by Dunlap and Associates , Inc.
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TABLE E.7
PERCENTAGE DIFFERENCES BETWEEN COEFFICIENTS OF VARIATION

FOR AVERAGE ANNUAL EARNINGS, AS ESTIMATED FROM SURVEY
DATA AND DERIVED FROM GENERALIZED CURVES*

Race of
Terminee

Sex of Terminee

Male Female Total

1013 CORPS TERMINEES

(Cities of 1,000,000 or More Population)
Post-job Corps Eai,,ings

White -13 l 14 -3
Non-white 4 -18 -4

Total 4 -15 -4
Pre-Job Corps Earnings

White 32 NA 20
Non-white -9 4 -6

Total -8 9 -5

LCities of 250,000-999,999 Population)

Post-job Corps Earnings

White 3 16 --
Non -white 8 -9 1

Total 6 -5 --
Pre -job Corps Earnings

White 17 -15 2

Non-white -11 I -13
Total - 9 - 9 - 9

NYC OUT-OF-SCHOOL TERMINEES

White 4 - II 1

Non-white 1

Total 2 - 3 - 2

(Derived - Estimated) ÷ Estimated x1000
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TABLE E.8
ESTIMATED AVERAGE RELVARIANCES PER SITE OF EARNINGS PER WEEK

BETWEEN SITES WITHIN STRATUM, NYC OUT-OF-SCHOOL
TERMINEE SURVEY DATA

Race and Sex
of Terminee

Sites in Larger
Urban Places

Sites in Smaller
Urban Places

Earnings
Per Week

Estimated
Relvariance

Earnings
Per Week

Estimated
Relvariance

All terminees $21.89 .015 $17.29 .11

White $25.06 .19 $22.67 .084
Non-white $20.55 .0065 $12.93 NA

Male $25.84 .039 $22.83 .14
Female $18.71 .013 $12.11 .11

White:
Ma: -: $29.71 .16 $28.16* .092
Female $19.76 .18 $14.59 .18

Non-white:
Male $23.64 .022 $14.32 NA
Female $18.51 .061 $ 9.29 NA
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APPENDIX F

MATCHING OF CONTROL CASES WITH PROGRAM ENROLLEES

F.1 As background for determining the variables on which program enrollees
and controls will be matched: it is useful to analyze the contribution of match-11
ing compared with regression analysis to the efficiency of an evaluation study.
F.2 Consider first a study in which matching is carded out on only one
variable. Suppose that with an "ideal" control population, i.e., one differing
from the population sampled for the treatment group only in the experimental fac-
tor, the study observations can be expressed as:

Program Group:

Control Group:

y =a +Rx+e
y = +Rx' +e'

where y is the variable to be evaluated, x is the variable on which the matching
is done (ct-a') is the true program effect, i.e., no unsuspected biases are pre-
sent; and X and X', the means of X in the two populations, are equal. Assume
that x and e are independently distributed and the E(e) = E(e') = 0, where E de-
notes the expected value or average of the indicated variable. Suppose that a
sample of n matched pairs of observations is taken. The true program effect will
be estimated by the difference in the mean value of y in the two groups

With this model, the variance of this estimate is

ae 2 2
= a (1 - p3 )n

1/ The discussion in this Appendix follows W.G. Cochran, "Matching in Analytical
Studies," Amer. J. Pub. Health, 43(1953), 684-691.
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where 02 is the variance of y, assumed to be the same for both populations, and
0 is the correlation of y and x. In general, if matching were done on multiple
variables,

02 = 2 as (1 - R2 )
Y

where R is the multiple correlation between y and the set of variables used for
matching. The impact of matching in reducing the variability of the estimated
true program effect is shown in the following tabulation.

Measure
of

Value of Measure of Variability Compared to That
With No Matching When R Is

Variability .2 .3 .4 .5 .6 .7 .8 .9

Variance .96 .91 .84 .75 .64 .51 .36 .19
Sampling error .98 .95 .92 .87 .80 .71 .60 .44

This tabulation indicates that the value of adding additional variables to the
matching process depends upon the increase in R, and suggests that covariates
having only small correlations with the variable of interest are not likely to
produce much gain in precision. Thus, one needs to ask not whether a covariate
is correlated with the variable of interest but what the size of the correlation is.
Further, the reductions in sampling errors do not go over 10 percent until R reach-
es 0.5. In earlier evaluation studies of manpower training programs examined,
this level of multiple correlation was about the highest found and was achieved
with the use of over 10 covariates. To attempt matching on this number of co-
variates would be quite time-consuming and costly for the screening and, more
seriously, likely to result in fairly distorted control samples. It is a relatively
easy task to add to a list of potential covariables. On the other hand, at pre-
sent, there is only limited knowledge as to the magnitude of the correlations of
such covariables with program impact measures of interest.
F.3 To compare the effect of regression adjustments with that of matching,
suppose simple random samples of n program cases and n controls were drawn
and the program effect estimated by the difference in the adjusted means of the
two samples, say,

The variance of this estimate is, with the assumed model-2/

2/ This assumes that x is normally distributed, but is approximately true if x
is not normal; see W.G. Cochran, Sampling Techniques (2nd Ed.), John Wiley
& Sons, Inc.,New York,1963.
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22 2= (1 - p2 ) 1 + 2(n-2)
Y Y

}

The factor in brackets represents the increase in variance compared with matching.
With multiple regression based on k variables,

* a 2 ( 1-R2) [1 + 2n - k + 3}
2

a2
Y Y

For n, say greater than 10k, the factor in brackets is close to unity and regres-
sion adjustment provides about the same precision as matching. This assumes
that the correct regression function is used, otherwise a bias term must be added.

F.4 If the program cases are such that X and X differ,

2 2 1 n D2a 2

y
*
-

- Q - R2 ) ÷ 2(n-2) 4(n-2)a2-1*
y

where D = X - X . For n, say over 20, the increase in variance with regression
analysis compared with matching is

1
D2

71c-T-2
x

independent of sample size. For example, if D = ax , which implies fairly drastic
selection operating on the x variable in the recruiting of enrollees for the program

D2
1 + = 1.25.

F.5 The principal conclusions for planning the study are that if the program
participants represent a highly selective group compared to the target population,
the estimates of program impact based on matched controls are likely to give a
biased estimate of the program effects to be expected for the larger population.

,.
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The bias can be expected to be smaller with matched than with unmatched

samples, but may be only slightly smaller. If the appropriate regression
form is employed, regression analysis can achieve about the same precision

as matching with considerably less difficulty in the field survey procedures

and administration.
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